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PRELIMINARY REPORT 
OF THE 

BOARD OF INVESTIGATION 

AND COORDINATION * 


FOREWORD 


In presenting this preliminary installment of its Report, 
the Board of Investigation and Coordination has in view the 
sequel of constructive activities to follow the work of investi- 
gation carried on during the past three years. It is the hope 
of the Board that this program may go forward in the col- 
leges at once, concurrently with important joint activities by 
the Society with the professional engineering societies, the 
industries, the secondary schools and the non-engineering 
colleges. 

The proposed program calls for the simultaneous consid- 
eration of problems of educational policy and practice by the 
several engineering colleges under the coordinating guidance 
of the Board. It is suggested that the colleges appoint com- 
mittees on educational policy, with sub-committees where 
desirable, and that the Staff shall be at the service of these 
committees in an advisory capacity and as a clearing house 
for information. 

The Board has considered certain broad questions of policy 
and has envisaged the wide range of educational activities in 
which engineering education is included, seeking to indicate 
its appropriate scope and character. The Report also includes 
a group of recommendations of more specific type, touching 
upon problems of general concern to all engineering colleges. 

The Board recognizes that engineering education covers a 
wide range of activities in diverse types of institutions and 
must be adjusted to very uneven conditions of admission and 
preparatory education. The Board believes that the progress 

* Presented to the Council and to the Division of Deans and Adminis- 
trative Officers at Washington, D. C., November 18 and 19, 1926. 
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of engineering education will be best served through the 
freedom and initiative of the individual colleges, and deems 
it inappropriate to propose either measures of standardiza- 
tion or specific procedures for particular conditions. 


I. STRUCTURE OF UNDERGRADUATE 
ENGINEERING CURRICULA 


Fundamental Conception.—The basic process of engineer- 
ing education should be an undergraduate curriculum of 
coherent and integral structure, directed to the grounding 
of the student in the principles and methods of engineering 
and to those elements of liberal culture which serve to fit the 
engineer for a worthy place in human society and to enrich 
his personal life. To serve its purpose adequately this under- 
graduate program of studies should provide a basis for the 
three types of activity common to all engineering, namely : 


1. The control and utilization of the forces, materials and 
energy of nature; 

2. The organization of human effort for these purposes; 
and 

3. The estimation of costs and appraisal of values, both 
economie and social, involved in these activities. 


An educational process appropriate to these purposes can 
not be narrowly technical. Given a proper choice of subject 
matter and activity, reinforced by the incentive of purpose, 
the inspiration of professional ideals and the effect of a pro- 
fessional objective in bringing the entire process to a focus, 
the result of engineering education should be a sound, general 
development, worthy to be compared with the result of any 
other collegiate program. In short, good engineering educa- 
tion is good general education; there is no warrant for as- 
suming that the two have different ultimate purposes which 
necessitate two distinct programs for the engineering student. 

A Coherent Curriculum Essential.—To be sound, an engi- 
neering education must be more than the mere sum of its 
parts; it must be conceived and planned as a whole. While 
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it is desirable to provide a reasonable degree of flexibility 
within an orderly curriculum structure through a moderate 
diversity of programs, some provision for the election of 
individual subjects and group options, and the gradual intro- 
duction of some more autonomous plan of work for selected 
upper-classmen, any tendency toward disintegration into a 
loose succession of uncoordinated subjects is to be vigorously 
opposed. The coherent, integral structure of the engineer- 
ing curriculum at its best, with its logical sequences running 
from beginning to end, drawing on many fields of knowledge, 
but progressively bringing the student’s efforts to a focus in 
a well-defined realm, is probably its most distinctive merit.? 

Scholastic and Post-Scholastic Training.—The objectives 
of engineering education are of such extent that unlimited 
time might be devoted to their attainment. Money costs, the 
mating instinct and the time demanded for making adjust- 
ment to practical life, tend to set a time limit to education 
as a formal, scholastic process and to push a growing and 
important part of it over into the early years of productive 
life.* This principle should be frankly accepted in engineer- 
ing education by recognition of the fact that the process is 
divided into scholastic and post-scholastic stages. A college 
training which prepares for entry to productive life at a nor- 
mal age of from twenty-two to twenty-three is as much as 
ean be justified for the majority of engineering students. If 
college training as a formal, full-time process for this ma- 
jority is to be extended, this end must be accomplished 
through an earlier completion of preparatory studies. For 
the time being, limitations of the formal scholastic program 
must be offset by more extended provision for further train- 
ing after graduation. The mastery of much of the special- 
ized knowledge and technique of engineering properly belongs 
to this period. 


SUGGESTIONS AND RECOMMENDATIONS 


A. Length and Quantitative Content. 


1. The normal length of the undergraduate curriculum 
should remain four academic years. This proposal assumes 
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that no attempt will be made to train men to be either spe- 
cialists or all-round engineers in that period and that further 
training is required to fit men to engage in the more advanced 
engineering specialties. 

2. The curriculum of four years should not, in general, 
require in excess of 144 credit units, measured in semester- 
hours, or their equivalent, exclusive of required physical 
and military training and required summer courses.’ The 
range of from sixteen to eighteen credit-hours per week is 
suggested as a norm, assuming each credit-hour to represent 
a work load of three clock hours. 

3. Six distinct subjects of instruction to be carried simul- 
taneously are suggested as a maximum limit consistent with 
efficiency of effort. (Closely correlated work in class and 
laboratory or drawing room may properly be considered a 
single subject.) 


B. Diversity of Programs. 


4. As a general practice, undergraduate curricula should 
be differentiated from each other to a moderate degree only.’ 
As means to this end: 


a. There should be an initial period, preferably of not less 
than a complete academic year, with a common ecurricu- 
lum for all engineering students; 

. There should normally be a final period, preferably of 
one academic year, of considerable differentiation be- 
tween the several curricula, for the purpose of bringing 
engineering principles to a focus and of gaining the 
cumulative effect of narrowing the field of effort ; 

e. The degree of differentiation in the intervening period 
should fit local circumstances; it should increase pro- 
gressively, but may well remain relatively small in the 
majority of cases, particularly between such closely re- 
lated fields as mechanical and electrical engineering. 
(In the smaller institutions an effective plan may be 
worked out with only a single, final year of differentia- 
tion between civil, mechanical and electrical engineer- 


ing.) 
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5. The primary basis of differentiation of undergraduate 
curricula should be the historic major divisions of the engi- 
neering profession, namely: Civil, mining and metallurgical, 
mechanical, electrical and chemical engineering. Differentia- 
tion according to functional types of activity, including ad- 
ministration and management, should be within these major 
divisions and should appear toward the end of the program.* ® 

6. Options which recognize the principal technical and 
functional subdivisions of the major professional fields of 
engineering may properly be provided in the final year of the 
several curricula to an extent consistent with the size and 
resources of the particular institution, but without pretense 
of giving a detailed professional training. 

7. As far as practicable it is desirable that all curricula 
should be of equal merit and rigor, and that suitable accom- 
modations to differences of ability should be made within 
each of them rather than through essentially dissimilar pro- 
grams. 


8. Curricula in civil, mechanical, electrical and chemical 
engineering may properly be offered in the majority of engi- 
neering colleges.*° Curricula in mineral technology should 
be offered in only a minority of institutions. Curricula in 
naval architecture, architectural engineering, ceramic engi- 
neering, aeronautic engineering and similar specialties, should 
be offered to undergraduates in exceptional institutions only. 


C. Contents and Order. 


9. There should be a progressive sequence of the funda- 
mental sciences and the related engineering principles, ex- 
tending through the entire curriculum.2 This sequence should 
be marked by close coordination of order, content and empha- 
sis of the several divisions of subject matter; this coordi- 
nation should not be so narrow, however, as to limit the 
treatment of the basic sciences to their specific uses as tools 
in engineering. 

10. There should be a band of humanistic subjects extend- 
ing throughout the curriculum.” To increase the range of 
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such work available in addition to required work in English 
and economics, much of it may properly be on an elective 
basis. 

11. The following subjects should be included in all engi- 
neering curricula, although not necessarily to the same ex- 
tent : 18 


a. Mathematics, to include differential and integral caleu- 
lus ; 
. Inorganic chemistry, with laboratory ; 
. General physics, with laboratory ; 
. English composition, speech and literature; 
. General economics ; 
. Introduction to the economies of engineering ; 
. Introduction to the law of contracts; 
. Drawing and the principles of graphies; 
i. Technical mechanics; 
j. Mechanics of materials, with laboratory ; 
k. Introduction to hydraulies; 


1. Introduction to heat power engineering, with laboratory ; 
m. Introduction to electrical engineering, with laboratory. 


(A careful analysis, confirmed by ‘‘A Study of Engineer- 
ing Curricula,’’ by Walton C. John, indicates that the time 
allotted to these subjects constitutes approximately two-thirds 
of the requirements for graduation. ) 

12. Modern foreign languages should not be required of 
all engineering students, but should be offered as electives in 
all curricula in which they are not required.**** (The Board 
holds modern foreign languages in high esteem, both as a 
medium of general education and as an aid to advanced 
study, and suggests that all engineering students, and espe- 
cially those who purpose to pursue graduate work, be advised 
to qualify with a reading knowledge of either French or 
German and preferably of both; and that such knowledge 
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should be acquired, wherever practicable, as a part of the 
student’s preparatory education. ) 

13. The order and content of the curriculum should have 
regard to the enlisting and stimulation of the student’s inter- 
est, to his intelligent orientation to engineering activities and 
traditions, and to an early try-out of his aptitude for the 
engineering field.“* To serve these ends, a program of con- 
erete exercises and projects, together with suitable lectures 
and conferences, may be introduced advantageously at or 
near the beginning of each curriculum. These activities may 
well be supplemented by such tests as may be found to give 
a valid indication of the student’s scholastic and occupational 


aptitudes. 
REFERENCES 


1For a more complete statement of this matter, see Preliminary Report of 
the Director, Journal of Engineering Education, September, 1926, p. 31. 

?For an illustration in the case of the civil engineering curriculum, see 
“Summary of the Fact-Gathering Stages of the Investigation of Engineering 
Education,” Journal of Engineering Education, September, 1926, pp. 66-70 inc. 

* See Report as in (1); pp. 28-29. 

*For a further discussion of this matter by the Committee on Engineering 
Students and Graduates, see Bulletin No. 3, pp. 26—29 inc. 

‘For present graduation requirements, see “A Study of Engineering Cur- 
ricula,”” Journal of Engineering Education, April, 1926, pp. 517-549 inc.; 
May, 1926, pp. 581-601 inc. 

*See also A Study of Engineering Education by Charles R. Mann, pp. 87. 

‘For a consensus of opinion in the matter, see Bulletin No. 9, p. 38. 

*For a consensus of opinion in this matter, see Bulletin No. 9, pp. 7-8. 

*For a more extended discussion of the plan for the functional division of 
curricula, see Preliminary Report of the Director, Journal of Engineering 
Education, September, 1926, pp. 41-42. 

” For statistics on enrollment in various curricula, see Bulletin, 1925, No. 
45, U. S. Bureau of Education, p. 13. 

4 For a consensus of opinion in this matter, see Bulletin No. 9, pp. 17-19 
ine. 

“For the views of a group of younger graduates, see Bulletin No. 8, pp. 
11-12. 

% See Bulletin No. 9, pp. 9-12 inc. 

14 Thid., pp. 9-12 inc. 

%* For the views of a group of younger graduates, see Bulletin No. 8, p. 16. 

7*For a further discussion of this problem, see Bulletin No. 1, pp. 23-27 
ine. 


II. SOCIAL AND ECONOMIC CONTENT OF 
ENGINEERING CURRICULA? 


Objectives.—There are two fairly distinct objectives to be 
kept in view. The first is the understanding of social institu- 
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tions and of the broad interplay of social forces; it is essen- 
tially philosophic and lies mainly within the educational 
sphere of the social scientist. The second is the capacity to 
deal with specific economic problems and social situations 
arising within the realm of engineering; it is essentially 
technical and is a responsibility of engineering educators. 

Relations Between These Objectives.—Between these two 
realms of education there is as yet only a vague connection. 
Between economics and the problem of fuel economy, between 
sociology and the housing of a mining camp, there are no 
such detailed bonds of logic as between physics and the 
proper cross-section of a beam. Tangible progress in closing 
this gap depends equally on steps to be taken by social scien- 
tists to make their work more significant to engineers and by 
engineering teachers to develop more adequate methods of 
dealing with the technique of economy, both financial and 
human. 

Importance to the Engineering Profession.?—The devel- 
opment of greater social insight and a larger sense of social 
responsibility should be a definite objective of the engineering 
profession if it is to gain recognition for more than its tech- 
nical proficiency. At the same time it has need to improve its 
proficiency in dealing with problems of economy as related to 
the technical problems of engineering.* The ability of the 
engineer to extend his influence in industrial organizations 
and in public life, to claim his due share of leadership and to 
discharge more adequately his function in society at large, 
now appears to hinge primarily on his attainment of greater 
competency and greater recognition on the economic and 
social side of his work. The public has ample confidence in 
his ability to deal with material problems. 

Place in the Curriculum.‘ * °—These considerations lend a 
high importance to the social sciences as an essential part of 
an adequate engineering education.’ General economics is 
entitled to a place in all engineering curricula as a required 
subject. History, political science and sociology are highly 
desirable subjects and deserve to be included, either as re- 
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quired or elective subjects, wherever possible. These subjects 
should be taught by competent exponents and primarily for 
cultural rather than technical ends. These cultural ends, 
however, should not be left wholly vague and undefined, but 
should have in view the importance to the engineer of grasp- 
ing the social significance of his work and of relating it effec- 
tively to other persons, social groups and social institutions. 

Emphasis on Engineering Economy.*® *°—Considerations of 
social and financial economy deserve a larger place in all dis- 
tinetly engineering subjects.*° More specific attention should 
be given to the criteria by which the relative economy of dif- 
ferent procedures may be judged and to the technique by 
which economy may be analysed. The practicability of cre- 
ating a separate subject of instruction for this purpose, to 
be handled either by formal subject matter or by a case 
system of teaching, has not yet been determined. The expe- 
riences of the colleges of business administration with paral- 
lel problems are not wholly reassuring. There is an open field 
for experiment by engineering colleges. 


SUGGESTIONS AND RECOMMENDATIONS ¢ 


1. General economics should be included in all engineering 
curricula and should preferably extend throughout a com- 
plete academic year." 

2. The subject of general economics should be taught by 
an economist of thorough competency, but with proper ac- 
commodation to the interests and view-points of engineering 
students. The aim should be to place economics on a plane 
collateral with the mathematical and physical sciences as one 
of the foundation subjects of the curriculum and to create an 
equal degree of correlation between economics and the engi- 
neering subjects proper, in line with the recommendations of 
the Committee on Economic Content. 

3. History, political science and sociology should be in- 
cluded in engineering curricula, either as required or elective 
matter.” 
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4. The criteria and technique of engineering economy, as 
related to costs, economy of design, and economy of selection 
and application, should be taught by engineers in connection 
with engineering subjects.** A larger emphasis on this aspect 
of engineering is clearly warranted.** + 

5. Adequate and sustained emphasis should be given to 
the bearings of engineering on the broader problems of 
society and to the social responsibilities of the engineering 
profession. This end should be sought implicitly by frequent 
comments and allusions introduced by teachers in the regular 
courses of instruction. It should also be sought explicitly 
through subjects of tutorial instruction, supplementary lec- 
tures, articles in student publications, activities of student 
organizations and recommended reading. The aim should be 
to indoctrinate the student with a sense of social obligation 
which will survive pre-occupations of technical detail in his 
early experience and determine his attitude in the more 
responsible years of his maturity. 


REFERENCES 


1For a summary of present provisions in the curriculum for economics 
and related subjects, see Preliminary Report of the Committee on Hconomic 
Content of Engineering Education, presented at the annual meeting of the 
Society in June, 1926, and available in printed form at the office of the 
Director, 33 West 39th Street, New York City. 

2See Bulletin, 1919, No. 58, and Bulletin, 1924, No. 16, U. S. Bureau of 
Education. 

*For a consensus of opinion regarding the present proficiency of engi- 
neering graduates in dealing with economic problems, see Bulletin No. 9, 
pp. 12-13. 

*For a consensus of opinion regarding provision to be made in the cur- 
riculum for economics and related subjects, see Bulletin No. 9, pp. 13-14. 

* For recommendations previously presented to the Society in this matter, 
see Proceedings, Vol. XXV, pp. 225-230 inc., and Vol. XXVI, pp. 202-203, 
and pp. 218-225 inc. 

*For specific recommendations, see Report of November, 1926, of the 
Committee on Economic Content of Engineering Education. 

™For trends in relation to the place of social sciences in the curriculum, 
see Journal of Engineering Education, June, 1926, pp. 663-664. 

8 For opinions of engineering graduates of all courses, see Bulletin No. 3, 
pp. 15, 16 and 19. 

®*For opinions of a group of recent electrical engineering graduates, see 
Bulletin No. 8, pp. 13-14. 

”For a consensus of opinions of influential engineers and engineering 
teachers, see Bulletin No. 9, pp. 13-14. 
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11For recommendation as to subjects to be included in all curricula, see 
Section I of this report, p. 326. 

2 For consensus of opinions of engineering teachers, see Bulletin No. 9, 
p. 11. 

3 ITbid., pp. 13-14. 

“4 Tbid., p. 13. 

1% See A Study of Engineering Education by Charles R. Mann, p. 99. 


III. ADMISSIONS? 


Duty to the Engineering Profession—The engineering 
colleges serve as the principal agency for the recruitment of 
the engineering profession and largely control its future 
through the qualifications and character of the students 
whom they attract and admit to their courses.2 Due regard 
for the profession and for the industries and public which it 
serves calls for an educational policy designed to protect and 
elevate professional standards rather than to increase the 
number of engineering colleges; to improve the quality of 
student personnel rather than to expand enrollments. The 
pressure for more extended provision for technical education 
and the demand for increased technical personnel should be 
met for the present by the expansion of the facilities and 
programs of non-collegiate types of training.* 

Admission Policies.—Policies of admission to engineering 
colleges should have in view the positive attraction and selec- 
tion of suitable personnel. There are two immediate ends to 
be achieved. The first is the adoption of effectual methods of 
educational guidance through the cooperation of engineering 
teachers and leaders of the profession on one hand with 
secondary school teachers, parents, and other counsellors of 
youth on the other. The means to this end have been out- 
lined in the report of the Committee on Students and Gradu- 
ates. The second end to be sought is the development and 
application by the engineering colleges of selective methods 
of admission.* 

As stated elsewhere, engineering curricula should preserve 
an undergraduate status. The requirements for admission 
to engineering colleges should accordingly be articulated with 
the curricula and graduation requirements of secondary 
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schools. It is essential therefore that the colleges exert their 
influence to insure the inclusion in high school curricula of 
those subjects which are a necessary preparation for engineer- 
ing study.’ Even though the subject matter of the high 
school curriculum meets these conditions, the qualitative re- 
quirements for graduation in a popular system of secondary 
education cannot be expected to discriminate between grades 
of ability and types of aptitude to the extent needed in engi- 
neering education. Supplementary selective tests * designed 
to identify and admit only those who are properly qualified 
by endowment and preparation should therefore constitute 
an essential part of the normal admissicn procedure of engi- 
neering colleges. The evidence is conclusive that admission 
by certificate without supplementary selective requirements 
results in the admission of large numbers who are not quali- 
fied successfully to pursue an engineering program of four 
years’ duration.°® 

Admission by examination only is a relatively exceptional 
practice ?° among engineering colleges at the present time and, 
whatever its merits, bids fair to remain so. It cannot be de- 
termined whether the advantages of the larger proportion of 
well qualified students and the lower elimination ratio which 
are associated with this practice are to be attributed to the 
inherent merits of the examination method or to other factors. 

Admission to Advanced Standing."*—The conditions of ad- 
mission to advanced standing which apply to graduates of 
junior colleges and to students who have completed all or the 
major part of a general curriculum in arts and sciences 
should be favorable to their early adjustment and progress, 
while guarding against the elimination or curtailment of any 
essential scientific or engineering subject. The conditions 
should be set forth as explicitly as possible and should afford 
a reasonable degree of elasticity in the adjustment of details. 


SUGGESTIONS AND RECOMMENDATIONS 


A. Educational Guidance Before Admission. 


1. Literature designed to acquaint high school students 
with engineering and with engineering education should be 
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prepared by representatives of this Society in cooperation 
with representatives of the secondary schools. It should fol- 
low the lines laid down by the Report of the Committee on 
Engineering Students and Graduates. It should be made 
available for distribution by the colleges. 

2. Sections and branches of the Society may well include 
conferences with groups of secondary school teachers and 
with parent-teacher associations in their activities. 

3. Addresses by engineering teachers before high school 
student bodies, with provision for personal interviews with 
students who seek them, should be arranged on the initiative 
of individual colleges. 


B, Joint Agency of Cooperation. 

4. A joint agency should be created on the initiative of this 
Society for cooperation with organizations of secondary 
schools and secondary school teachers.’* Its activities should 
include steps toward educational guidance as outlined above, 
efforts to strengthen the status in the secondary curriculum 
of subjects which are an essential preparation for engineering 
study, joint formulation of proper entrance requirements and 
tests, and the development of means for the more discrimi- 
nating selection of entering students. 


C. Admission Procedure."* 
5. Admission by certificate should be accompanied by more i 
selective methods, involving any or all of the following: i 
a. Scholastic records in mathematics, science and English 
above mere passing grades; 


b. A general scholastic standing in a designated fraction 
of the class; 

ec. Special recommendation of fitness by the high school 
principal ; 

d. A test of general intelligence ; 

e. Training and aptitude tests in specific subjects; 

f. A physical and health examination to discover and pro- 
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vide for remediable defects and eliminate in advance 
those too seriously handicapped for the successful pur- 
suit of a rigorous college program. 


6. Supplementary selective tests should preferably be ad- 
ministered on the premises of the secondary schools immedi- 
ately prior to the student’s graduation. Procedures for ad- 
ministering the tests should be specified by the colleges and 
provision made for forwarding the test papers with the 
transcript of the student’s record and the principal’s recom- 
mendation. 

7. Where legal or administrative difficulties prevent the 
formal use of selective measures to supplement admission by 
certificate, equivalent results should be sought through advi- 
sory measures, operating either through high school princi- 
pals or by direct counsel to prospective students and their 
parents. 

8. The practice of admitting students who are conditioned 
should be discontinued since this practice tends to nullify the 
real and potent influence a fixed standard might exert.*® 

9. The process of admission should include as an essential 
feature a preliminary period of orientation and adjustment 
to college life and engineering study.** One acceptable means 
of accomplishing this end is a period of organized activity 
prior to the regular program of work, generally known as 
freshman week. 

10. To facilitate the entrance of desirable students to ad- 
vanced standing and to minimize irregularities in their pro- 
grams short intensive courses in such subjects as drawing, 
graphics, shop-work, elementary laboratory work and the like 
should be provided for make-up purposes and such students 
should be permitted, where necessary, to pursue these make- 
up courses in part without formal supervision. 


REFERENCES 


1For present admission practices and requirements, see Bulletin No. 2, 
pp. 22-26 inc. Also see “A Study of Engineering Curricula,” Journal of 
Engineering Education, April, 1926, pp. 523-530 inc. 
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2For a more extended statement of this matter, see Bulletin No. 1, pp. 
18-20 inc. 

*For a further discussion of this matter, see Preliminary Report of the 
Director, Journal of Engineering Education, September, 1926, pp. 24-26 inc. 

For recommendations of the Committee on Engineering Students and 
Graduates in this matter, see Bulletin No. 1, pp. 12—18 inc. 

‘For recommendations of the Committee on Engineering Students and 
Graduates in this matter, see Bulletin No. 1, pp. 20—22 inc. 

® See Section I of this report, p. 322; also Section VII, p. 352. 

‘For a further discussion also see Bulletin No. 2, pp. 6—7. 

8 For a brief discussion of aptitude and training tests, see “ Iowa Placement 
Examinations,” Journal of Engineering Education, October, 1925, pp. 158— 
163 inc. 

*For a discussion and statistics of eliminations, see Bulletin No. 2, pp. 
7-13 inc., and pp. 29-32 inc. 

2” For the number of institutions admitting exclusively or principally by 
examination, see Bulletin No. 2, p. 4. 

“For a more extended discussion, see Preliminary Report of the Director, 
Journal of Engineering Education, September, 1926, p. 29. 

2 For recommendations of the Committee on Engineering Students and 
Graduates, see Bulletin No. 1, pp. 12-18 ine. 

13 See also Preliminary Report of the Director, Journal of Engineering Edu- 
cation, September, 1926, p. 36. 

%4For recommendations of the Committee on Engineering Students and 
Graduates, see Bulletin No. 1, pp. 18-21 inc. 

% See Bulletin No. 2, pp. 5 and 26. 

1%*For recommendations of the Committee on Engineering Students and 
Graduates, see Bulletin No. 1, pp. 23-26 inc. 


IV. THE NON-GRADUATING STUDENT 


A Problem to be Faced.—The present proportion of non- 
graduating students in engineering colleges is plainly exces- 
sive and indicates a negative handling of a group of impor- 
tant problems. More positive and constructive measures are 
needed. There are obvious possibilities of betterment in more 
selective methods of admission, in improved methods of sec- 
tioning and teaching and in a type of personnel administra- 
tion which seeks to determine causes as well as apply reme- 
dial measures. These remedial measures should include facili- 
ties for the transfer to other educational programs of stu- 
dents of good general ability who are handicapped in engi- 
neering by misdirected interest and lack of aptitude. Relaxa- 
tion of graduation requirements in engineering cannot be 
considered, while the setting up of semi-engineering curricula 
of less rigor and difficulty than normal engineering programs 
is an expedient of very doubtful propriety. The placing of 
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an intermediate goal in the engineering program and the 
restricting quite closely of admissions to the subsequent stage 
of work deserve special consideration. 

Selective Admission.2—The most far-reaching remedy for 
the present situation is to be sought through selective admis- 
sion at the outset. To gain the most constructive ends, the 
introduction of selective methods of admission to engineering 
colleges ought to be accompanied by a wide-spread provision 
of facilities for briefer and more intensive programs of tech- 
nical education, better adapted than the present college pro- 
grams to the interests, abilities and financial limitations of a 
large percentage of those who now seek admission to engineer- 
ing colleges.* Until such alternative programs of technical 
training are adequately provided, selective admission will 
meet resistance and difficulty in publicly supported institu- 
tions. Unless more selective methods of admission are em- 
ployed there will be a persistent temptation to make a com- 
promise of standards between what an adequate engineering 
program should require and what a majority of the students 
actually admitted are able to do. 

The Intermediate Goal.—The recognition of an interme- 
diate goal by a certificate which may be awarded at the end 
of the sophomore year as a form of honorable dismissal 
appears to be a desirable expedient,*® especially under con- 
ditions which make selective admission impracticable for the 
present and in regions where non-collegiate types of technical 
education are now inadequately provided for. A committee 
of the Association of University Professors recently presented 
a proposal which is in harmony with this plan: ° 


‘*Every college should admit to its junior class a 
specified smaller number of students than it admits 
to its freshman class; selection should be made on a 
competitive basis and those who fail should be hon- 
orably dismissed with a certificate.’’ 


The plan of selective sectioning in fundamental subjects 
according to ability, preparation and working pace is favor- 
able to earnest but mediocre students and would doubtless aid 
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many such to complete a two-year introductory program 
who ought not to be encouraged or even permitted to attempt 
more advanced work. 


SUGGESTIONS AND RECOMMENDATIONS 


1. A selective plan of admission, designed to check the 
entrance of improperly qualified students at the outset, is 
highly desirable.” 

2. Encouragement and assistance should be given to the 
establishment and development of institutions offering briefer 
and more intensive programs of technical education which are 
better suited to many students who now enter engineering 
colleges and are eliminated as non-graduates.® 

3. Students with seriously deficient preparation and those 
who persist in a negligent attitude, after suitable warning 
and counsel, should be eliminated during the freshman year.’ 

4, The plan of selective sectioning in basic subjects should 
be introduced for the benefit of gifted and mediocre students 
alike.*® 

5. Unless the plan of admission to the freshman year is 
highly selective, admission to the junior year should be on a 
selective basis.® 

6. Students who complete two years’ work with only a fair 
record and whose misdirected interest or lack of aptitude for 
engineering unfit them for the more advanced work of the 
upper years, should have the option of transfer to non-engi- 
neering programs or of honorable dismissal with a certificate.® 

7. Where provision must be made for large numbers of 
probable non-graduates, as much of the more concrete and 
practical content of the curriculum should be placed in the 
first two years as is feasible without detriment to the prepa- 
ration of those who are to continue.® 

8. Competent personnel supervision, particularly adapted 
to deal constructively through diagnosis and remedial meas- 
ures with cases of impending failure, should be provided 
wherever practicable. 
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V. THE WORK OF EXCEPTIONALLY GIFTED 
STUDENTS 


Ends to be Sought.—The Board accepts the principle of 
the accommodation of educational methods to individual dif- 
ferences.1? The principle does not admit, however, of an 
extreme application in engineering education where general ( 
training is blended with professional discipline.* The present 
scheme of closely supervised work in connection with an 
orderly plan of class and laboratory exercises is well adapted 
to the needs of the majority of engineering students. It is 
desirable to make some modification in the direction of in- 
creased student autonomy in the upper years without sacrific- 
ing the essential features and merits of this plan. Some more 
distinctive provision, however, should be made for the needs | 
of exceptionally able and self-reliant students who fail to | 
receive the maximum stimulation of their initiative and re- ) 
sourcefulness in closely regimented work. | 

The Regime for Under-Classmen.—The mental immatu- 
rity of entering students and the soft quality of much of their 
preparation * seem to make the preservation of the present | 
strict regime of work inevitable during the first two years, if 
deficits in preparation are to be made good, solid foundations 
laid in basic subjects and mental discipline up-graded. As- 
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sociated with this strict regime there should be a flexible 
scheme of sectioning adapted to different grades of ability.® 
The advantage conferred by selective sectioning upon the best 
qualified groups should be employed for the enrichment of 
content and the pursuit of a higher quality of achievement 
rather than the shortening of the period devoted to a fixed 
quota of work. 

Autonomy for Upper-Classmen.—The present tendency is 
to prolong the attitude of detailed supervision and solicitude 
for the student’s progress, which is necessary and proper in 
dealing with under-classmen, into the upper years. Assum- 
ing that a deliberate sifting process is to be applied at the 
transition from the second to the third year ® with a view to 
making the upper classes reasonably homogeneous in ability, 
the regime of work for all upper-classmen may well be modi- 
fied gradually in the direction of greater student autonomy. 
This result may be sought through less strict regulation of 
attendance, larger scale assignments of work, reduced de- 
pendence on single text-books and other consolidated sources 
of materials, a replacement of simplified exercises by prob- 
lems and projects of substantially real magnitude and com- 
plexity, and the adoption of tests of achievement more com- 
prehensive than those now employed. Formal classroom 
teaching may well be supplemented by a certain amount of 
semi-individual tutorial teaching. 

Special Program for Selected Men.'—In addition to pro- 
viding a reasonable increase of autonomy for all upper-class- 
men, as suggested above, it is desirable that more extended 
steps be taken to meet the needs of exceptional students who 
may be expected to accomplish better results by methods of 
semi-independent work than under the close supervision em- 
ployed with the regular groups. Any highly autonomous 
plan of work should be introduced in engineering colleges 
experimentally and extended cautiously. It will require time 
to build up a supporting body of tradition needed for the 
success of the plan, to insure its acceptance by the best quali- 
fied students and the exclusion of students of a high order of 
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routine excellence, to create the essential relationship of joint 
effort between the students and their faculty mentors, to de- 
velop a goal of superior excellence rather than a wider spread 
of effort, and to devise appropriate measures of the grade of 
attainment sought. 

The pioneer work needed to assure the successful establish- 
ment of highly autonomous programs for exceptional stu- 
dents is presumably a duty to be undertaken on behalf of the 
whole body of engineering colleges by those institutions which 
have exceptional resources, facilities and freedom. The re- 
sults of their experience should be given wide circulation and 
study among their sister colleges. For the present, the efforts 
of the majority of the institutions should be directed to in- 
creasing the element of autonomy and flexibility in the work 
of all upper-classmen, as suggested above. 


SUMMARY OF SUGGESTIONS AND RECOMMENDATIONS 


1. The sectioning of basic subjects pursued by large groups 
of students, according to ability, preparation and pace, is ad- 
vised. Use should be made of this plan to enrich the content 
and improve the quality of the work of the best qualified 
groups, rather than to shorten the time to achieve a stand- 
ardized end. 

2. The relatively strict regime of work now in general use 
should be continued for all groups in the first two years. 

3. A selective process of admission to the third year of the 
course is advised in order to insure reasonable homogeneity 
of ability in upper classes. 

4. The plan of work in the upper years should be modified 
to require a greater degree of self-direction on the part of all 
students. This result should be accomplished for the major- 
ity by modifications in a systematic program of class and 
laboratory exercises, supplemented by a limited amount of 
tutorial instruction. 

5. A highly autonomous program for selected and excep- 
tional upper-classmen should be introduced in a few institu- 
tions specially qualified to develop the method experimentally. 
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VI. TEACHING PERSONNEL 


Need for Action.—Efforts to develop, broaden and enrich 
engineering education will be largely unavailing unless teach- 
ing service is able to enlist and hold able and inspiring men. 
The present situation, as far as statistical data can reveal it, 
is marked by negative virtues rather than glaring defects.* 
There is abundant evidence that increasing difficulty is being 
experienced in filling vacancies of the highest importance, 
that the more gifted younger men in teaching ranks are not 
being developed to the same degree as their equals in active 
life and that the administrative heads of institutions have 
not yet given the same concern to attracting and holding men 
of high professional distinction to chairs of engineering that 
has been shown in certain other realms of professional educa- 
tion.? 

Prompt action should be taken to meet and offset the de- 
clining drawing power of the teaching career in engineering 
before a more critical situation arises.* Recent years have 
greatly multiplied the opportunities afforded in engineering 
practice for human service and leadership of the broader 
kind and for the attainment of high scientific distinction. 
Taken in conjunction with notably superior financial re- 
wards, these conditions have tended to make a teaching career 
relatively less attractive to men of the type most desired for 
positions of leadership in education. A laissez-faire policy 
will not meet this situation. 

Modes of Recruitment.—The primary mode of recruitment 
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must clearly be the enlistment of young men for a teaching 
career at or near the time of their entry into active life.* 
The appointment of distinguished engineers from private or 
industrial practice bids fair to remain a secondary, though 
by no means exceptional or unimportant, mode of recruitment 
of the major teaching and administrative posts. Unless the 
rewards and attractions of these posts are such that notable 
men can be drawn to them from practice the ablest young 
men can not be induced to remain in a teaching career and 
advance to like responsibilities through the teaching ranks. 

Development of Younger Men.—Positive measures should 
be taken by the colleges to insure the proper preparation and 
development of their younger teachers.° Considering the in- 
herent handicaps to be overcome, it appears to be even more 
inappropriate and ineffectual for the engineering colleges to 
leave the professional development of their teaching person- 
nel to the initiative of the individuals than such a policy 
would be in the industries. The Society, as a joint agency of 
the engineering colleges, should have an important share in 
these activities. 


SUGGESTIONS AND RECOMMENDATIONS 


1. Each engineering college should have a carefully worked- 
out policy and program for the enlistment and up-building 
of its teaching staff, to include definite plans for: 


a. Directing the attention of promising young men to a 
teaching career ; 

b. Guiding prospects for teaching appointments into suit- 
able programs of advanced study in strong graduate 
schools, often in other institutions ; ° 

e. Guiding prospects for teaching appointments into suit- 
able programs of engineering experience ; * 

d. Assisting the younger teachers to make and build up 
professional contacts and non-teaching activities, through 
association with practicing engineers, industrial organ- 

izations and professional societies ; ? 
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. Promotion of research, preferably with the direct co- 


operation of industries, professional societies and trade 
associations, as a means of development for the younger 
men of the teaching staffs ; ® 


. Introducing the younger teachers to the art and science 


of teaching by direct instruction, individual coaching, 
apprenticeship, group conferences and intensive training 
schools conducted by the engineering colleges in com- 
mon ; ® 


. Sabbatical leaves and exchanges between institutions to 


increase the opportunity for travel, observation and 
other broadening experiences ; ® 
Budgetary provision for making these plans operative. 


To supplement the work of individual colleges for the 


up-building of their younger teachers, there should be organ- 
ized activities conducted by the Society, to include: 


a. 


3. 


Schools to be held in vacation periods for intensive 
training in the art and science of teaching as applied to 
engineering subjects; 


. Systematic joint efforts with professional societies to 


develop the professional standing of young teachers 
through committee appointments and through enlist- 
ment in the local and regional activities of engineering 
societies ; 


. Systematic joint efforts with industrial organizations to 


facilitate the access of young teachers to desirable expe- 
rience and other professional contacts. 


The engineering colleges should aim to establish a scale 


of compensation, including economic protection and retire- 
ment features, and a plan of tenure for engineering teachers, 
which correspond closely to the status of engineers of like 
maturity and of substantial attainments in the more stable 
industrial organizations.’® 


4. 


The establishment of an economic status for engineering 


teachers such as that proposed in (3) above should be re- 


garded by the colleges as a prior obligation to expansion into 
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new fields of work and, in general, to extension of physical 
facilities. 

5. The participation of engineering teachers in remunera- 
tive practice to a degree which augments their usefulness as 
teachers and educational administrators should be encour- 
aged and should not be penalized in fixing teaching salaries.’ 
Promotion, however, should not be contingent on these means 
of advancing professional standing to the disadvantage of 
research, authorship, excellence of teaching, service to pro- 
fessional societies, and contributions to the advancement of 
educational methods. 

6. Teaching loads should presuppose that the engineering 
teacher does not restrict his activities to instruction and inci- 
dental administrative duties, but that he is expected to be a 
contributor to the progress of engineering science and art. 
In general, the load of a teacher of maturity should not ex- 
ceed fifteen hours of instruction per week.‘ 
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VII. THE SCOPE OF ENGINEERING EDUCATION 


There are two quite distinct types of social needs to be con- 
sidered in determining the proper scope of engineering edu- 
cation. One approach to the problem is from the relatively 
impersonal side of the types and grades of engineering serv- 
ices required by society; the other is from the more personal 
side of the types and grades of preparation needed by various 
groups of young men. The two approaches are not antagonis- 
tic, but there are numerous points at which the two need to 
be reconciled. 

Types of Engineering Activity—The recruitment and 
training of men for all grades of engineering activity, voca- 
tional as well as professional, call for an educational program 
of wider and more varied range than can be provided effi- 
ciently in a single type of institution.1 In facing the question 
of what part of the entire field should be the special concern 
of the engineering college and what other types of institu- 
tions and courses are needed, the Board has envisaged the 
following types and grades of activities as falling within the 
engineering field, broadly conceived : 

1. Engineering activities of an expert character; concerned 
with planning, designing, research, establishing methods, the 
examination of projects, and the like; commonly involving 
an individual or semi-individual ‘‘professional’’ status; and 
conveniently designated as ‘‘professional practice.’’ Exam- 
ples: 


a. Private and consulting practice; 

b. Federal, state and municipal professional service; ¢.g., 
Engineer of the Coast and Geodetic Survey, Engineer of 
the State Board of Health, etc. ; 

e. Teaching and research in educational and research in- 
stitutions ; 

d. Industrial service in a staff capacity concerned with 
methods, as distinct from a line capacity concerned with 

execution; e.g., Designing Engineer, Research Engineer, 

Rate Engineer, ete. 
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2. Major administrative activities involving the applica- 
tion of engineering methods and requiring a background of 
technical knowledge, as well as executive ability of a more 
general order. Examples: 


a. Major executive of an engineering industry; e.g., Presi- 
dent, Vice-President, Chief Engineer, General Manager, 
ete. ; 

b. Functional executive in a line capacity relating to pro- 
duction, purchasing, plant, personnel, sales, accounts, 
finance, and the like; e.g., Manager, Superintendent, 
ete. ; 

e. Public administrative service; e.g., City Manager, High- 
way Commissioner, etc. ; 

d. Private business proprietorship; e.g., Jobber, Contrac- 
tor, Manufacturer, etc. 


3. Technical service in an auxiliary capacity; e.g., Instru- 
ment Man, Draftsman, Specification Editor, Laboratory As- 
sistant, etc. 

4. Administrative service in a secondary line capacity; e¢.g., 
Minor Executive, Foreman, etc. 

5. Commercial service in a secondary capacity; e.g., Pur- 
chasing Agent, Sales Representative, etc. 

Types of Educational Service.—Limiting our consideration 
to graduates of secondary schools who desire preparation for 
activities in the engineering field, as outlined above, the Board 
recognizes that the following types and grades of educational 
service should be provided : 

1. For secondary school graduates intending to devote for 
a period their principal efforts to further education: 


a. A complete college program directed principally to a 
thorough grounding in the underlying sciences, the prin- 
ciples and methods of engineering, and the related lan- 
guage processes, and to the foundations of humanistic 
culture ; 

b. An extended college program in arts and sciences so 

coordinated with the requirements of engineering col- 
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leges that the student may transfer to the latter on ad- 
vantageous terms; 

e. A junior college program preparatory to the upper years 
of the engineering college; ? 

d. A junior college program of technical character, suitable 
as a terminal program ;? 

e. A thorough and intensive program of technical training, 
briefer, less theoretical and more specialized than the 
curriculum of an engineering college. 


2. For secondary school graduates who are permanently 
employed: * 


a. Part-time day continuation schools under the auspices 
of the public, the industries, or welfare organizations; 

b. Evening technical schools devoted to intensive and spe- 
cialized instruction ; 

ce. A program of extension education by correspondence, 
principally of advanced vocational grade. 


3. For permanently employed graduates of arts colleges 
and junior colleges and for non-graduate former students of 
engineering colleges: * 


a. A program of evening studies of college grade, affording 
a connected development of the principles of engineer- 
ing, together with collateral subjects ; 

b. A program of evening studies of advanced vocational 
grade ; 

e. A program of extension education by correspondence, 
both of college grade and advanced vocational grade. 


4. For graduates of engineering colleges: ¢ 


a. A program of graduate work in residence, directed to 
more extended fundamental training and to preparation 
for engineering specialties of the advanced analytical 
type; 

b. A program of resident college work concerned with the 

principles of administration, to supplement undergradu- 

ate courses in engineering ; 
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. Programs of experience and training designed to afford 
an orientation to particular fields of industry ; 

. Programs of advanced and specialized training for par- 
ticular divisions of engineering practice and industry, 
designed for graduates who have gained initial experi- 
ence, become oriented to a definite field of effort and are 
beginning to assume professional responsibility ; 

. A program to keep mature engineers abreast of progress 
and to introduce them, as needed, to advanced technical 
developments.°® 


It is plain that engineering is not a single grade or type 
of professional activity;* that there is no clearly defined 
threshold stage which separates the professional status of 
engineering for auxiliary vocational activities; and that engi- 
neering education should not be based on a single, idealized 
scheme of professional preparation, to which all schools are 
to be urged to conform as closely as practicable. In this 
respect engineering education differs radically from educa- 


tion for the professions of law, medicine and dentistry. In 
consequence methods of up-grading through imposed stand- 
ardization which have been conspicuously effective in these 
fields are largely inapplicable to engineering education.’ 

The views of the Board as to the proper scope and charac- 
ter of engineering education are embodied in the following 
propositions : 


A. Objectives. 

1. The original dominating motive of engineering educa- 
tion was preparation for the higher forms of expert services 
detailed in the foregoing outline. Henceforth preparation 
for the higher administrative services of engineering should 
take coordinate rank. It should be recognized, however, that 
the usual path of progress of the engineering graduate begins 
with subordinate technical activities.® 

2. The same general grounding is desirable for both the 
technical and the administrative activities in the engineering 
field, since the qualities of mind and habits of thought which 
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are the most distinctive characteristics of the engineer are of 
more consequence in both realms than a book knowledge of 
either type of technique.® 

3. Distinctive training for both the technical and the ad- 
ministrative types of engineering activity should be provided, 
but only after an adequate grounding in science and engineer- 
ing fundamentals has been laid. There should be relatively 
little differentiation of the two types of training in under- 
graduate engineering curricula.® 

4. The auxiliary technical services and the minor supervi- 
sory and commercial activities associated with engineering are 
not recruited most effectively from the by-products of a pro- 
gram of professional training, nor are they adequately filled 
by using them as training assignments for men to be advanced 
rapidly to the higher types of engineering responsibility. 
These activities should be included in the objectives of a 
distinct, non-collegiate type of technical education, briefer, 
more intensive and more specialized than the programs of the 
engineering colleges. 


B. Types of Educational Programs Needed. 

1. Secondary school graduates who are qualified to profit 
by an extended fundamental preparation and who purpose 
definitely to enter the field of engineering are best served, in 
general, by a distinctive program of college work which in- 
cludes as integral features: ® 


a. An introduction to mathematics and the physical sci- 
ences planned with reference to engineering needs and 
taught in connection with concrete applications ; 

. An introduction to the forms of language, verbal, 
graphic and symbolic, which are used for the communica- 
tion of facts and ideas in the realm of engineering ; 

. An introduction to the social sciences, particularly eco- 
nomies, as related to engineering activity ; 

d. Appropriate elements of liberal culture ; 

. An effective try-out of engineering aptitude and inter- 
est and an inculeation of engineering methods and points 
of view. 
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2. Secondary school graduates who purpose definitely to 
enter the technical, supervisory and commercial activities 
auxiliary to engineering, and who desire a specialized techni- 
cal training rather than an extended fundamental grounding, 
are best served, in general, by a course in a technical institute 
or corporation school of non-collegiate type, or in a junior 
college organized on similar lines. 

3. It is desirable that students of the type referred to in 
(2) above should be directed to non-collegiate technical 
schools wherever these are available, rather than to engineer- 
ing colleges. In regions where technical institutes do not 
exist and where the junior colleges are not equipped to meet 
the need, it may be the duty of the engineering colleges to 
provide an intermediate technical training, either by special 
short curricula or by a suitably arranged introductory stage 
of the regular curriculum.® 

4. Irrespective of the length of the program, the distine- 
tive training for administrative activities which is included 
in engineering curricula should be: 


a. Complementary and not alternative to an extended 
grounding in sciences and engineering principles; 

b. An option which follows rather than one which parallels 
the introductory engineering program.’° 


5. The present agencies and programs of engineering edu- 
cation fail to supply an adequate recruitment for the line or 
operating direction of industry, as distinct from its expert 
staff activities. Training for line duties requires an extended 
practical training gained through actual performance in in- 
dustry, as well as sound educational grounding, and com- 
paratively few men are disposed to seek such a training after 
graduation. The cooperative type of program has given in- 
dications of unique merit as a means of meeting this need. 


C. Facilities and Standards. 


1. The present group of colleges offering work for degrees 
in engineering is adequate numerically and sufficiently well 
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distributed relative to population and engineering activities 
to meet all present requirements for the recruitment of engi- 
neering services of professional grade." 

2. Present facilities for the non-collegiate type of technical 
education are wholly inadequate for the proper recruitment 
of the auxiliary technical, supervisory and commercial activi- 
ties associated with engineering." 

3. A curriculum organized on the cooperative plan, so as to 
combine high grade educational facilities with industrial ex- 
perience which is systematically administered and subordi- 
nated to educational aims, is an acceptable alternative to the 
usual college program and affords in addition an adjustment 
of the student to the requirements of industry such as ordi- 
narily follows after graduation. The adoption of the coop- 
erative plan as a means of covering deficiencies of educational 
organization and facilities is deprecated.” 

4. The educational standards of the present group of engi- 
neering colleges taken collectively compare favorably with 
those of all other equally comprehensive groups of under- 
graduate colleges. This statement holds for the adequacy of 
their physical facilities, the number and qualifications of 
their teachers, the level of their admission requirements, the 
content and rigor of their curricula, the soundness of their 
scholastic standards, the extent and quality of their research 
activities, and their expenditures per student.** 

5. Disregarding all external comparisons and considering 
only variations within the group of colleges conferring de- 
grees in engineering, approximately one-third of their num- 
ber fall below a satisfactory standard in one or more of the 
above-named particulars. Institutions having such deficien- 
cies should consider the alternative of up-grading their stand- 
ards or of accepting a less ambitious status.** 

6. In view of the present abundance of facilities for engi- 
neering education of collegiate type and the relative dearth of 
facilities for vocational and technical education of a shorter 
and more intensive type, further multiplication of engineer- 
ing colleges should be discouraged for the present unless the 
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accessions to the group are of exceptional strength. (It is 
disconcerting to note that most of the recent additions to the 
group of colleges granting degrees in engineering have had 
their origins under circumstances which do not afford an 
adequate guarantee of educational standards, being estab- 
lished as part of a local enterprise of educational promotion, 
under ecclesiastical and welfare organizations, or as purely 
commercial undertakings. ) 

7. The influence at the command of the engineering col- 
leges and the professional societies of engineers should be 
employed to direct new entrants to the realm of technological 
education into the now inadequately filled fields of the tech- 
nical institutes and the vocational schools. To this end the 
engineering colleges should lend their assistance and counsel 
in shaping suitable programs for other types of technical 
schools and in giving their work a recognized educational 
status. 


D. Undergraduate Status. 

1. In general it is desirable that engineering colleges should 
preserve their full undergraduate status. There are valid 
objections to the segregation of the instruction in mathe- 
matics, sciences and languages from the engineering curricu- 
lum and from the control of the engineering college, though 
there are also objections to the teaching of these subjects 
solely from the standpoint of their narrower application as 
tools in engineering.*® The division of the entire program 
into two parts, the first consisting of pre-engineering studies 
to be pursued in a college of arts and sciences, and the second 
consisting solely of the professional work in the engineering 
college, may be advantageous under exceptional circumstances 
but is not recommended as a general practice. 


2. In general pre-engineering study in a college of arts 
should be voluntary rather than required, but this practice is 
to be commended when the student has the inclination and 
resources, seeks a wider range of intellectual and social con- 
tacts and wishes to defer his final decision with regard to en- 
tering engineering.’® 
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3. It is desirable, however, that there should be a larger 
measure of recruitment of engineering colleges from arts col- 
leges of highest standing. To this end it is desirable that 
there should be a closer coordination between the curricula of 
the two types of institutions, that the terms of admission to 
advanced standing in engineering colleges should be set forth 
as explicitly as possible, and that these terms should be as 
favorable to the graduates and upper-classmen of arts courses 
as reasonable safeguards will allow.** 


E. Further Training of Graduates. 

1. It is desirable that resident graduate work for advanced 
degrees should be undertaken only by engineering colleges 
with notable teachers and exceptional facilities; that a pro- 
gram of additional undergraduate studies should not be con- 
sidered as graduate work leading to an advanced degree; that 
the several institutions engaged in graduate work should em- 
phasize distinctive fields of effort according to their special 
advantages of personnel, location and equipment; that the 
graduate student should seek out the best qualified master in 
his field of special interest and, in most instances, should 
migrate to some institution other than the one attended as an 
undergraduate for the sake of the added breadth; and that 
financial inducements to prospective graduate students should 
be offered only to men of distinct promise.‘ 


2. Programs of introductory experience in industry de- 
signed to serve as a process of orientation for engineering 
graduates meet a recognized need and deserve to be extended 
more widely. The aims and results of such programs, how- 
ever, should not be confused with the ends sought in advanced 
formal training for the specialized fields of engineering prac- 
tice. 


3. Specialized training, other than that normally provided 
through the variety of quite general curricula devoted to a 
grounding in engineering principles and methods, properly 
belongs to the years after graduation. Effective training for 
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many of the fields of individual effort in engineering can not 
be given efficiently in ‘most cases before the graduate has 
gained sufficient experience to afford him a trial of his inter- 
ests and powers and to lead him to an intelligent choice of a 
field of specialization. A minority of graduates may be ex- 
pected to extend their formal training continuously, or after 
a short break, through resident graduate work.* It can not 
be assumed, however, that the majority of young engineers 
will normally be led to return to college as full-time students 
in pursuit of more advanced and specialized training. It is, 
therefore, necessary to provide much more fully than at pres- 
ent for the post-scholastic extension of engineering education 
of advanced character. 
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A SUMMARY OF OPINIONS CONCERNING 
ENGINEERING CURRICULA * 


Purposes.—The chief purpose of the present investigation 
of engineering education was stated at the time of its incep- 
tion in the following sentence: ‘‘It is therefore proposed that 
the investigations of this Society be directed to a study of the 
objects of engineering education and the fitness of the present- 
day curriculum for preparing the student for his profession.’ 
In accordance with this purpose one division of the investiga- 
tion has been devoted to studies of the engineering curriculum. 
Two groups of such studies have been made, one dealing with 
the content and arrangement of present-day curricula and the 
evolutionary changes through which they have reached their 
present form, and the other with the opinions of those most 
directly concerned as to the fitness of the curriculum for 
preparing the student for his profession. 

Collateral Studies.—The study of the content and arrange- 
ment of engineering curricula has been carried out through 
the generous cooperation of the United States Bureau of Edu- 
cation. The results are given in Bulletin No. 10 of this series. 
The study of evolutionary changes in curricula has been 
made by the Staff, as named elsewhere, and recorded in 
Bulletin No. 11. Opinions regarding the curriculum have 
been gathered from three groups of individuals: Engineering 
graduates of institutions throughout the United States and 
Canada, influential members of the principal national engi- 
neering societies, and engineering teachers. These three 
groups will be referred to hereafter as ‘‘graduates,’’ ‘‘engi- 
neers,’’ and ‘‘teachers,’’ respectively. Compilations of the 
opinions of graduates will be found in Bulletin No. 3; those 
of the engineers in Bulletin No. 12. The present bulletin 
deals primarily with the opinions of the teachers, but also in- 
cludes comparisons of their opinions with those of the other 
groups. 

* Bulletin Number 9 of the Investigation of Engineering Education. 


Copyright, 1927, by the Society for the Promotion of Engineering Edu- 
cation. Contents may be quoted with reference to the source. 
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Sources and Methods.—The questionnaire through which 
opinions of the teachers were obtained was prepared by the 
Staff and circulated through the cooperation of faculty com- 
mittees in 137 institutions. Replies were received from 534 
teachers in 115 institutions, a return of approximately sixty- 
seven per cent. An effort was made to obtain opinions 
chiefly from the more experienced teachers. It will be ob- 
served from the tabulations on pages 380 and 381 that this was 
accomplished. It will also be noted that teachers of engineer- 
ing subjects predominate among those who furnished opinions, 
although there is a representation of teachers of other sub- 
jects. In all cases individual opinions were requested. In 
the collateral studies, 6,269 graduates and 855 engineers ex- 
pressed themselves, returns of approximately forty and fifty- 
five per cent respectively. The compilation of replies and 
preparation of the summaries which follow were made by the 
Staff. 

In order to facilitate the systematic compilation of replies, 
the questionnaire form was arranged so that answers could be 
given by entering check marks opposite appropriate items. 
Blank spaces were also provided in which additional state- 
ments of opinion could be entered. A great many of those 
who replied availed themselves of this opportunity to express 
themselves in their own words. These spontaneous comments 
not only furnish indices of the reasons underlying the opin- 
ions held, but also add thoughts which the formal answers do 
not bring out. 

The material is presented in two groups: Part I is a gen- 
eral presentation and discussion of the results; and Part II, 
a numerical summary of the replies from teachers. 


PART I. DISCUSSION OF OPINIONS 
A. Diversity oF CURRICULA 


Past and Present Tendencies.—The extent to which cur- 
ricula in the major divisions of engineering (civil, electrical, 
mechanical, ete.) should be differentiated from each other is an 
important problem in engineering education. In general the 





358 A SUMMARY OF OPINIONS 


present tendency seems to be toward less distinct differentia- 
tion than was the case two or three decades ago. Students 
enrolled in the several curricula now pursue identical pro- 
grams for the first year in most institutions. In more than 
one-fourth of the colleges the common program extends 
through two years and in a few cases through three years. 
Even after differentiation begins many subjects are common 
to all curricula. 

Extent of Differentiation Favored.—The purpose of the 
question on this topic was to obtain a concensus of opinion as 
to how far this differentiation should be carried. Teachers 
and engineers were requested to indicate whether they be- 
lieved curricula should be sharply differentiated ; moderately 
differentiated, or only so as to assure concentration on a logic- 
ally related group of technical subjects; or slightly differen- 
tiated, so as to give a broad, general engineering training. 
It will be observed from Fig. 1 that the concensus of opinion 
of the teachers is clearly in favor of a moderate degree of 
differentiation, five-eighths of the replies indicating that view. 
A considerably smaller proportion, about one-fourth, favor a 
slight degree of differentiation, while only about five per cent 
favor a sharp degree of differentiation. Less than five per 
cent of the teachers were non-committal. These opinions are 
summarized in detail on page 382 of Part II. Preferences of 
the engineers are about equally divided between slight and 
moderate degrees of differentiation. Both groups clearly be- 
lieve that sharp differentiation of curricula is undesirable. If 
the opinions of the two groups are pooled, a moderate degree 
of differentiation is favored. 


TEACHERS ENGINEERS 


SHARPLY 4.5 Me 5.8 EH 
MODERATELY 62.5 3 
SLIGHTLY 23.5 45.7 
NON-COMMITTAL 4.7 © 5.4 7 


Fie. 1. Preference of teachers and engineers as to the degree of 
differentiation between the principal engineering curricula. (Percentage 
of teachers who indicated each item is shown.) 
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Two thoughts are frequently expressed by the engineers in 
their spontaneous comments on this topic: One the belief, ap- 
parently based on general grounds, that a broad training is 
the best preparation for the present-day needs of the engineer ; 
and the other that college students are seldom able to predict 
the lines which their future endeavors will take and conse- 
quently should not be obliged to follow a program designed 
to fit them for some particular field. Several of the engineers 
cite their personal experiences as the basis for this view. 

Comments of the teachers indicate that while they do not 
disagree with either of these opinions they feel that a moderate 
degree of differentiation is desirable because it affords con- 
centration upon a logically related body of engineering ma- 
terial instead of a scattering over a wide range of subjects 
bearing little or no relationship to each other, and because 
such concentration serves to arouse and maintain the stu- 
dent’s interest in his work. 

Use of the Term Specialization—The term ‘‘specializa- 
tion,’’ as used in connection with engineering education is 
often applied to the subject of the preceding paragraphs, 
namely, the differentiation of instruction in accordance with 
the major divisions of engineering—civil, electrical, mechani- 
eal, ete. In the present discussion, however, it is used in a 
narrower sense and applied to the further degree of differen- 
tiation of curricula and instruction within the major fields 
themselves, such, for example, as the provision of distinct 
curricula in sanitary engineering, structural engineering and 
the like within the major field of civil engineering. 

How Much Specialization is Warranted?—The extent to 
which such subdivison of curricula should be carried and the 
provision which should be made for preparing students to 
follow particular lines of engineering work is a much dis- 
cussed problem. Three specific questions relating to it were 
submitted to the teachers: (1) whether or not engineering 
colleges should offer specialized undergraduate curricula in 
subdivisions of the major fields of engineering such as those 
mentioned above; (2) if so, whether such curricula should be 
offered by all, many, or few institutions; and (3) whether 
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instruction in subjects applying primarily to one field of 
engineering only should serve to prepare for particular lines 
of work or whether it should serve primarily as means of 
teaching fundamental principles and engineering methods. 
Slightly more than half of the teachers who replied to the first 
question indicated that they favor the provision of curricula 
of the type described, but considerably more than half ex- 
pressed the belief that such provision should be made in a few 
institutions only. There was nearly unanimous agreement in 
the opinion that the primary purpose of instruction in 
‘‘specialized’’ engineering subjects should be to teach funda- 
mental principles and methods rather than to train for par- 
ticular kinds of work. Opinions of the engineers are in 
agreement with these views. The division of opinions of the 
teachers on these questions is given in tabular form on pages 
382 and 383 of Part II and is shown graphically by Fig. 2. 


Should the engineering 

colleges offer under- 

graduate curricula in 

particular or specialized Should such curricula 
subdivisions of the ma- be offered by all, many, 
jor engineering fields? or few institutions? 

YES 48.7 % FEW 33.3 
NO 44.7 Bo Gate ed MANY 17.0 (i 
NON-COMMITTAL 6.6 ALL 6.7 @ 


NON-COMMITTAL 43.0 (x 
Purposes of instruction in specialized engineering subjects. 


AS PREPARATION 
FOR PARTICULAR FIELDS OF WORK 6.5% 


AS MEANS OF TEACHING FUNDA- 


MENTAL PRINCIPLES SS = Smmegmmmammmmae 


NON-COMMITTAL 7-0 Me 
Fig. 2. Opinions of teachers as to specialization in engineering curricula. 


Limitations of Specialization—A large majority of both 
the teachers and the engineers availed themselves of the op- 
portunity to express opinions on the topic of ‘‘specialization”’ 
in their own words. Apparently many hold strong beliefs on 
the subject. The thought most often expressed and strongly 
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emphasized, particularly by the engineers, is that specializa- 
tion is out of place in undergraduate curricula and that 
thorough grounding in fundamentals is of paramount impor- 
tance. This belief, however, appears to be coupled with the 
thought that opportunity to pursue special lines of engineer- 
ing study should be available, but only in the larger institu- 
tions or those specially equipped and manned to offer the work 
properly, and only then as graduate courses, or at most as 
options in the senior year. These views are expressed so 
frequently and in such forcible language as to indicate a 
strong majority conviction. The suggestion is also made 
that specialized courses should be offered in certain institu- 
tions in accordance with local conditions or needs. Several 
speak of the advantage of concentration by certain institu- 
tions on particular curricula and state that agreement should 
be reached by the colleges as to a proper division of the engi- 
neering field. They recognize, however, that it would be very 
difficult to make any apportionment of curricula among in- 
stitutions in this manner. Many of the teachers express the 
belief that in teaching ‘‘specialized’’ engineering subjects 
there is no essential conflict between preparation for particular 
fields of work and training in fundamental principles and 
methods, although the latter should always be the primary 
purpose. If any one statement could adequately summarize 
the great number and diversity of opinions expressed it would 
probably be that specialization has a legitimate and necessary 
place in engineering education but that it should be confined 
to post-graduate courses and to those institutions which are 
qualified to offer the work as genuine professional study of 
high grade. 

Suggested Functional Group of Curricula.—In the preced- 
ing paragraphs, differentiation and specialization have been 
discussed from the standpoint of the usual practice of provid- 
ing curricula corresponding to the technical divisions of en- 
gineering. An entirely different type of classification may, 
however, be applied to the various kinds of engineering ac- 
tivity in accordance with their functional aspects, i.e., re- 
search, design, supervision, sales, ete. During the past few 
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years the question has been raised as to whether or not the 
accepted and historic types of curricula properly satisfy the 
demand for men qualified for these functional types of service. 
Those who raise the question ask, for example, whether engi- 
neering graduates have been as well prepared for service in in- 
dustry by curricula which differentiate between mechanical 
engineering and electrical engineering as they would have 
been by curricula which distinguish primarily between the 
engineering of design and the engineering of supervision. 
These questions were discussed and a proposed plan of cur- 
ricula organized on functional lines was presented in a paper 
by Professor Edward Bennett which will be found in Enat- 
NEERING EpucaTion for June, 1924. Without presenting a 
complete statement of the proposal or entering into any dis- 
cussion of its merits, it may be said that the plan comprises 
two essential features: One is the provision of two grades of 
treatment, profoundly technical and moderately technical, 
for the fundamental subjects of the early years of the cur- 
riculum ; and the other, the provision in the upper years of 
more extended and rigorous treatment of technical subjects 
for some students, and of less extended treatment of those 
subjects in combination with a wider range of commercial 
and non-technical subjects for others. 

The introduction of such a plan would entail far-reaching 
changes of methods and organization. Advocates of the plan 
point out, however, that it would not only accord more nearly 
with the various functional activities of engineers but also 
with the differing abilities and inclinations of students. 

Opinions on Functional Plan.—Questions relating to this 
matter were submitted to both engineers and teachers who 
were asked to state first, whether, in their opinion, there is 
merit in the principle upon which the plan is based, and 
second, whether or not it is worthy of a trial in one or more 
institutions. In their replies slightly more than half of the 
teachers expressed the belief that the principle upon which the 
plan is based has merit while approximately one-fourth believe 
that it has not. The balance were non-committal. Approxi- 
mately one-half feel that the plan should be tried in one or 
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more institutions; about eleven per cent feel that no trial is 
warranted. About forty per cent were non-committal. These 
opinions are summarized in greater detail on page 383. The 
engineers were somewhat less favorable both to the principle 
upon which the plan is based and to its proposed trial. 
Replies of both groups are shown graphically in Fig. 3. 


Is there merit in the principle of the functional division of engineering curricula? 
TEACHERS ENGINEERS 
YES 52.9 % 431% ———s 
no 25.1 7! 27.6 
NON-COMMITTAL 22.0 (ii 2233 


Is the plan worth a trial in one or more institutions? 


WORTH A TRIAL 49.0% 4s 
NOT WORTH ATRIALII.4 @ 209 wa! 
NON-COMMITTAL 396 32.7 


Fig. 3. Opinions of teachers and engineers as to functional division of 
curricula. 


Comments on Functional Plan.—The general tone of the 
comments on the proposed plan of functional division of cur- 
ricula is one of endorsement of the principle but skepticism as 
to its practicability. A number of teachers ask how the stu- 
dents are to be separated into the groups contemplated. 
Several feel that no valid means of separation are available and 
question whether any can be devised. Many, while frankly 
skeptical of the plan’s practicability, would like to see it given 
a thorough trial. They state, however, that it could not be 
tried in their own institutions. One or two fear that the pro- 
posed moderately technical treatment of fundamental subjects 
might become superficial and thus have no value as a part of 
the training of an engineer. 


B. Sussgects Wuicu SHOULD Bs INcLUDED In ALL CuRRICULA 


The Swing Toward Fundamentals.—Of late years there 
has been a gradually increasing tendency in engineering edu- 
cation to concentrate on fundamental principles and methods 
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and a corresponding swing away from instruction in the more 
specialized subjects. It is evident, as noted in a preceding 
paragraph, that this movement has the endorsement of engi- 
neers and teachers alike. It is therefore natural that much 
thought and discussion should have been devoted to the ques- 
tion of what constitute ‘‘fundamentals.’’ Stated explicitly, 
the question is raised, ‘‘What subjects should constitute the 
common core of the engineering curriculum?’’ To the pres- 
ent time no general agreement has been reached on this matter 
and one of the chief purposes of the present study was to ob- 
tain a consensus of opinion upon it. 

What Subjects Should be Required?—The question as to 
what subjects of instruction should be required in all curricula 
was therefore submitted to both teachers and practicing en- 
gineers. In order to facilitate answering the question a list of 
subjects was given and the respondents were requested to in- 
dicate those which they considered of fundamental impor- 
tance. The list of subjects included those which are commonly 
required of all engineering students irrespective of the cur- 
riculum in which they are enrolled and also a considerable 
number of other subjects regarding which there might be some 
question. Spaces were also provided in which other subjects 
could be entered. The teachers were requested to indicate by 
the figure ‘‘1’’ those subjects which they considered of pri- 
mary importance and by figure ‘‘2’’ those which they con- 
sidered of secondary importance. The engineers were merely 
asked to indicate their selections by checkmarks. The re- 
sulting body of opinion, which is based upon the replies of 
over five hundred teachers of extended experience and more 
than eight hundred of the leading engineers of the country, 
is probably a good indication of present opinion on this 
matter. 

The list of subjects indicated by a majority of the teachers 
as of primary importance is as follows: 


Mathematies—through Calculus, 
General Physics, 
English—Composition and Speech, 
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Inorganic Chemistry, 

General Economics, 

Graphics—Mechanical Drawing and Descriptive Geometry, 
Mechanics of Materials, 

Analytical Mechanics, 

Elements of Electrical Engineering, 

Hydraulics, 

Elements of Thermodynamics, 

Surveying. 


The practicing engineers indicated all of the foregoing and 
the following in addition: 


Business Law, 
Accounting, 
Shop Work. 


If the opinions of the two groups are pooled, the list is identi- 
cal with that of the teachers with the single addition of Busi- 


ness Law. 

In answer to another question which will be discussed more 
fully later, both teachers and engineers unmistakably in- 
dicated the belief that provision should also be made for cul- 
tural or humanistic subjects, though there was no majority 
agreement upon specific subjects. It may be inferred that 
opinions favor a rather wide range of cultural electives. It 
is clear, however, that the engineers and teachers believe that 
such subjects should be included in the common core of funda- 
mentals. 

The subjects selected, as described above, embody the ideas 
of engineering teachers as to the foundation of engineering 
curricula. It is evident that the concensus of opinion is in 
favor of curricula of predominantly scientific and technical 
content with the addition of an appreciable element of purely 
cultural subjects. A study of the time commonly alloted to 
the various subjects indicates that the core of fundamentals 
constitutes about two-thirds of the entire curriculum. This 
appears to be in harmony with the opinions previously cited 
as to the degree of differentiation and specialization deemed 
proper. 
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Graphic Tabulation of Opinions.—A complete tabulation 
of the replies of the teachers to this question is displayed 
numerically on page 384 and graphically in Fig. 4. 

Summary of Comments.—In commenting on the matter of 
fundamental elements in the engineering curriculum, many 
of the teachers expressed the view that several subjects not 
checked would be desirable additions if time permitted, but 
that the limitations of the four-year course made it undesir- 
able to extend the list. A few teachers believe the curriculum 
should be lengthened so that the provision can be made for 
more fundamental subjects. Some feel that certain of the 
subjects, for example, solid geometry and trigonometry should 
be required for admission. A few teachers point out that 
while certain of the subjects, such as thermodynamics, should 
be required of all students, their treatment should be differ- 
ent for different groups. Some of the teachers add the com- 
ment that subjects not checked should be offered as electives, 
thus providing a proper range of selection for students of 
different aptitudes and interests. 


C. Economic ConTENT OF ENGINEERING CURRICULA 


Importance of the Problem.—It has been aptly said that 
the engineer is a practical economist. Certainly it would be 
difficult to overestimate the economic importance of his work. 
To many, however, it appears that this is not reflected by 
commensurate provision in the curriculum for the economics 
of engineering. This belief was brought out early in the pres- 
ent investigation by the views expressed by practicing engi- 
neers and industrial leaders. Some of these were given in 
response to inquiries; others were unsolicited, spontaneous 
expressions. It was therefore decided to pursue the inquiry 
into this aspect of the curriculum further by submitting cer- 
tain specific questions to the teachers and engineers. 

Present Deficiencies—The engineers were first asked to 
state whether, in the light of their experience, recent engineer- 
ing graduates are as well qualified to deal with the economic 
aspects of engineering problems as they are to deal with their 
technical aspects. The same question was then asked as to 

25 
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the more experienced graduates. In reply, over ninety per 
cent stated that they find recent graduates not as well qualified 
to deal with the economic as with the technical phases of their 
work. Nearly seventy per cent expressed the same view as to 
graduates of five or more years’ experience. 

The graduates themselves throw light on this matter. In 
response to an inquiry, a majority of recent graduates named 
economics or related business subjects as the most serious 
omission from their college curricula. A large proportion 
also stated that they had pursued the study of these subjects 
after graduation. 

Emphasis to be Given.—Teachers and engineers were then 
asked to state whether, in their opinion, much, moderate or 
little emphasis should be given to the economic aspects of en- 
gineering in the undergraduate curriculum and to indicate 
means through which such emphasis could best be provided. 
In reply, approximately twenty-two per cent of the teachers 
felt that much emphasis is warranted, approximately sixty- 
nine per cent felt that moderate emphasis is desirable, while 
about seven per cent felt that little emphasis is needed. Two 
per cent were non-committal. The replies of the engineers 
were distributed as follows: Much—49 per cent, moderate—45 
per cent, little—6 per cent. 

It is quite clear that the engineers are more strongly in 
favor of extended training in economics and its application 
than are the teachers. Two explanations may be offered for 
this divergence of view: One, that engineers in active practice 
are more likely to be cognizant of the place which the solution 
of economic problems has in the engineer’s activities; and the 
other, that the teachers, who are more closely in touch with 
methods pursued in college, do not believe that more extended 
courses in economics of the type now given would be valuable 
or that explicit training in the applied economies of engineer- 
ing is practicable. 

Methods and Means of Instruction—As to the means 
through which instruction in economics and its applications 
to engineering problems should be given, the teachers and 
engineers were asked to state whether they prefer (1) more 
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extended courses in general economics (political economy) of 
the type now generally provided; or (2) the addition of 
courses in practical economics given from the engineering 
point of view; or (3) the more general introduction of the 
economic element in the engineering subjects themselves. 
In reply to this question about one-fifth of the teachers in- 
dicated that more extended courses in general economics 
should be provided. Slightly more than one-half feel that 
both the addition of courses in practical economics and the 
stressing of the aspects of economy in the engineering subjects 
would be desirable. Approximately ten per cent of the teach- 
ers did not answer this question. About one-fourth of the 
engineers favor additional work in general economics; about 
the same proportion favor the addition of special courses in 
practical economics, while over sixty per cent believe that 
greater emphasis upon economy should be given in the engi- 
neering subjects proper. Table VI on page 385 summarizes 
the opinions of the teachers. 


Graphical Summary of Opinions.—A graphical summary 
of these opinions is given in Fig. 5. 


Emphasis which the economic aspects of engineering deserve: 
TEACHERS ENGINEERS 


MUCH 21.7% 43.0% 
MODERATE 69.2 44 


LITTLE 7.1 5.9 @ 


NON-COMMITTAL 2.0 § 7.0 @ 


Means favored for giving proper economic content and emphasis: 
(A) By more extended courses in general economics 
(B) By the addition of courses in “ Engi ing Ecc P 
(C) By greater emphasis on economic aspects of engineering subjects. 

(Many teachers indicated more than one of the above methods) 


” 











(MORE COURSES 20.8% 21.3% 
(ADD ENG. ECONOMICSS4.2 [xy 29.0 
(GREATER EMPHASISS!.: 5. 


NON-COMMITTAL 10.5 11.3 


Fie. 5. Opinions of teachers and engineers as to instruction in 
economics and the economic aspects of engineering. 
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D. INSTRUCTION IN ADMINISTRATION AND MANAGEMENT 


Recognition of the Problem.—In recent years increasd 
attention has been given to the training of engineers for the 
managerial and administrative duties which they so frequently 
discharge. This trend in engineering education is shown by 
the fact that seventeen institutions now offer complete cur- 
ricula in engineering administration, commercial engineering, 
industrial engineering, and the like. In addition, administra- 
tion and management are frequently required as subjects of 
instruction in other curricula. In a few institutions they are 
required of all engineering students. The place which in- 
struction in the realm of management should have in engineer- 
ing education, whether it should be required of all students, 
whether it should be offered in separate curricula or given 
as part of others, and similar problems have not, however, 
been satisfactorily solved; at least there is no general agree- 
ment upon them. An effort was therefore made to obtain 
the concensus of opinion of engineers and teachers upon a 
few fundamental aspects of this matter. 

Should Specific Instruction Be Given?—In answer to the 
question ‘‘Do you believe that all engineering students 
should receive specific instruction in the realm of administra- 
tion and management ?’’ slightly more than half of the teachers 
replied in the affirmative, about three-eighths in the negative, 
and the balance were non-committal. The replies of engineers 
to this question showed about the same distribution; fifty- 
seven per cent being in the affirmative, thirty per cent in the 
negative, and about thirteen per cent non-committal. The 
concensus is clearly in favor of specific instruction in this 
field. 

Place in the Program.—As to whether separate curricula 
in administration and management should be offered or 
whether these subjects should be required in other courses, 
it is to be noted that approximately seventy per cent of the 
group of prominent members of the American Society of Me- 
chanical Engineers to whom the question was submitted ex- 
pressed the belief that these subjects should be taught as part 
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of the mechanical engineering curriculum rather than sepa- 
rately. Only fifteen per cent felt that provision of complete, 
separate curricula is the more desirable plan. The opinions of 
engineers upon the question of the relative weight to be given 
to the technical and the administrative phases of engineering 
in the curriculum is indicated by the fact that a large majority 
of members of the American Society of Civil Engineers and 
the American Institute of Electrical Engineers favor predomi- 
nantly technical courses followed by special business courses 
for those who wish to pursue them, in preference to pre- 
dominantly business courses with some engineering work as 
the normal program. They apparently feel that the engineer 
is best prepared for his administrative and managerial duties 
by a thorough grounding in the technical aspects of his work. 
It is to be noted that a considerable proportion of the mem- 
bers of the three societies who expressed these views are them- 
selves engaged in work which is primarily executive or ad- 
ministrative in nature. 

Upon the question of whether administration and manage- 
ment should be included in all, or merely in certain, curricula, 
a majority of the teachers, as previously stated, expressed the 
view that such instruction should be required in all courses. 
Those who felt otherwise were asked to specify the curricula 
in which these subjects should be included. In reply, the 
mechanical engineering curriculum was mentioned most fre- 
quently, followed by preference for an optional provision in 
all curricula, and by electrical engineering as a third choice. 

A detailed summary of the replies to questions on this topic 
will be found in Part II, page 385. 

Summary of Comments.—Although a majority of the 
teachers who replied to questions relating to administration 
and management felt that instruction in these subjects should 
be given to all engineering students, those who commented on 
the matter were inclined to point out objections. The thought 
most often reiterated was that work of this character should 
be left either to post-graduate years in college or to independ- 
ent study after graduation. A few took the position that 
these subjects are not sufficiently concrete to warrant inclusion 
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in an already crowded curriculum at the expense of technical 
and scientific subjects which, in their opinion, are susceptible 
of more definite treatment. Quite a number felt that while 
instruction in administration and management should be re- 
quired in certain curricula, generally those relating most 
closely to the manufacturing industries, all students should 
not be required to pursue such courses. The comments of 
both teachers and engineers reflect the condition previously 
mentioned; namely, that there is no general agreement on 
these matters and that the institutions are attacking the prob- 
lem by different methods and from divergent standpoints. 


E. CutturaL SuBJEctTs 


Use of the Word “ Cultural.”—The word ‘‘cultural,’’ as 
applied to subjects of the engineering curriculum, is very 
generally used to designate the group of non-professional, 
humanistic subjects which includes English literature, history, 
economics, foreign languages, and the like. It by no means 
follows that the engineering subjects themselves lack cultural 
value; in fact, the teaching of science or engineering may be, 
and often is, more liberalizing than routine drill in some of the 
so-called ‘‘cultural’’ subjects. The term has, nevertheless, 
come to have the general usage mentioned and it was felt that 
its application would be understood by those to whom ques- 
tions relating to this portion of the curriculum were sub- 
mitted. 

Importance in the Curriculum.—That cultural subjects 
should constitute a prescribed part of the curriculum seems 
to be generally accepted as a fundamental principle. At the 
present time approximately nineteen per cent of the required 
subjects of the engineering curriculum fall within this class, 
this being the average for institutions in the United States. 
Endorsement of the principle is clearly given by the answers 
of teachers to a question as to whether subjects of purely cul- 
tural value should be required of all engineering students, 
since approximately two-thirds replied in the affirmative and 
only about one-fifth in the negative, the balance being non- 
committal. 





CONCERNING ENGINEERING CURRICULA 373 


As to the extent of provision which should be made for these 
studies, about one-eighth of the replies indicated that they 
should be given considerable emphasis and an important place 
in the curriculum, about one-half that moderate emphasis and 
time should be devoted to them, and only about one-sixth 
that they should be given a place of minor importance. Grad- 
uates hold much the same view, all but about fourteen per cent 
stating that, in their opinion, cultural subjects are of sufficient 
value to warrant their inclusion. Approximately fifty-seven 
per cent rate them as of ‘‘considerable’’ or ‘‘great’’ impor- 
tance, while over one-fourth indicate the belief that they are 
‘*indispensable to their intellectual development.’’ 

Choice and Distribution.—If cultural subjects are to be 
given an important place in the curriculum, the questions 
naturally arise: How shall these subjects be distributed 
throughout the four years, and what particular subjects shall 
be offered? In answer to the first of these questions, approxi- 
mately sixty per cent of the teachers expressed the belief that 
cultural subjects should be offered or required throughout 
all four years instead of during the first two years only, as 
was the almost universal custom until quite recently and is 
still a common practice. 

In answer to the second question, the teachers named a con- 
siderable number and variety of cultural subjects; literature, 
history, economics, modern foreign languages, philosophy, and 
political science being mentioned most frequently. Only lit- 
erature, however, was favored by a majority. 

Fig. 6 shows the replies to the above questions graphically. 

Comments on Cultural Subjects.—Although space limita- 
tions of the questionnaire did not permit discussion of the 
manner in which the word ‘‘cultural’’ was used, comments 
of the teachers indicated that there was little or no misunder- 
standing of the intent. Quite a number, however, objected to 
this narrow use of the term and stated that all subjects, if 
properly taught, have cultural value. Comments were de- 
cidedly favorable to the requirement of cultural studies. 
Many of the teachers pointed out that these subjects are likely 
to be of the greatest value and interest if given in the later 
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years. Several made the comment that cultural studies should 
be included to give balance to the curriculum and to provide 
the student with fields of interest outside of his scientific and 
technical subjects. Quite a number deplored the fact that the 
necessity of giving adequate attention to fundamental scien- 
tific and technological studies restricted the time available for 
cultural subjects. 


Should cultural subjects be Should they be given a 
required in engineering cur- place of considerable, mod- 
Tricula? erate, or minor importance? 
YES 66.6% MEE CONSIDERABLE | 2.2 %o Mi 
NOo19.0 Hii MODERATE 49.) [a 
MINOR ies 


NON-COMMITTALI4.4 [i 
NON-COMMITTAL 22.2 [xD 


Should cultural subjects be con- 


Percentage of the total fined largely or exclusively to 
requirements for gradua- (a) the early years or 
tion which should he de- (b) be distributed throughout the 
voted to cultural subjects. entire curriculum? 
5 TO 10% § 4.3 Fo @)THE FORMER 11.6%RE 

10 » 20 MB 26.6 (THE LATTER ar 

20-30 a cites NON-COMMITTAL 28.3 [i 

30 & OVER & 5.4 

NONE I 0.8 


NON-COM. SE 43.1 
Fig. 6. Opinions of teachers as to the cultural content of engineering 
curricula. 


Cultural subjects which were mentioned as desirable addi- 
tions to the list given above show a wide and interesting 
range: Appreciation of Music, History of Architecture, His- 
tory of Science, Ethics, Evolution, Comparative Religion, 
History of Art, and many others. This diversity of prefer- 
ences is a further indication of the view expressed by many 
that students should be permitted a considerable range of 
selection rather than required to pursue a few prescribed sub- 
jects. 

Modern Foreign Languages.—No other subject or group 
of subjects of the engineering curriculum has suffered the 
same attrition in the past fifty years as modern foreign lan- 
guages. The question of their exclusion or inclusion has not 
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been finally settled, however, and there are many who deplore 
the present condition. The matter was therefore submitted 
to teachers, engineers, and graduates in the hope of obtaining 
a clear cut expression of views. 

Without giving a detailed analysis of the replies, it may be 
said that a large majority indicated the belief that foreign 
languages, as now taught, are not of sufficient value either as 
purely cultural subjects or from the standpoint of their prac- 
tical or ‘‘tool’’ value to warrant their inclusion in the engi- 
neering curriculum. 

In the matter of the practical value of language study, the 
replies of the engineers, when asked to state the extent to 
which they had used their knowledge of foreign languages in 
connection with their professional or business activities, are 
interesting. These replies were distributed as follows: 


ee TIE Pe 9.3% 
PPE EEEE eee 22.7 
BE etn 6:5- sd «os 4 Seale h 6 ema Guba e RAE 39.0 
DE sabes 54.96 304 tt alhe hear ce hed keene 27.6 
CEE. Sh hensddiscnGvabwrsageese cers eree 2.4 


It should be remembered that these engineers include the more 
prominent members of the profession who might be expected to 
find greater use for foreign languages than the majority. 

An indication of the view of graduates on this matter is 
given by the fact that in a list of those subjects which they 
consider of least value modern foreign languages are named 
nearly as often as all others combined. 

Summary of Views on Foreign Languages.—Fig. 7 sum- 
marizes the views of engineering teachers on this matter. For 
tabular summary, see pages 387, 388 and 389 of Part II. 

In their spontaneous comments many teachers who felt that 
foreign languages should not be required indicated the opin- 
ion that they should be offered as electives. Quite a number 
felt that engineers should have a knowledge of at least one 
foreign language but believed that it should be acquired be- 
fore admission to college. Most of the teachers seem to be- 
lieve that it is impracticable to provide enough time in a four- 
year engineering curriculum to teach foreign languages ef- 











376 A SUMMARY OF OPINIONS 


fectively and that their exclusion, while to be deplored, is 
necessary unless the course is lengthened. 


Are modern foreign lan- 

guages, as now taught, Is it practicable to 
of sufficient value as adapt the be noma | of 
purely cultural subjects modern foreign lan- 


to warrant their inclu- guages so as to warrant 
sion in engineering cur- their inclusion as purely 
ricula? cultural subjects? 
YES 22.9% 14.8% 
NO 63.1 Ei .0s: 
NON-COMMITTAL 14.0 — 


In which curricula 
should modern foreign 


In which curricula, if languages be included 
any, should modern for their “‘tool”’ value if 
foreign apeee, as they are given sufficient 
now taught, included time and appropriate 
for their “tool” value. treatment. 
CHEMICAL ENGINEERING 47.2% ED 450 
MINING ENGINEERING is.2 is2 i 
ELECTRICAL ENGINEERING 15.9 [iB 76 iz 
CIVIL ENGINEERING 142 169 
MECHANICAL ENGINEERING 12.2 ic.1 i 


Fie. 7. Opinions of teachers as to modern foreign languages in engi- 
neering curricula, 


F. SHop Courses 


Questions Raised.—While probably not one of the major 
issues in engineering education at present, the general matter 
of shop courses and certain specific problems relating to them 
have received considerable discussion. In an effort to obtain 
some light on these matters, the following questions were sub- 
mitted to the engineers and teachers: 


1. Should shop work be required in all engineering cur- 
ricula? 

2. Should summer employment be substituted for or re- 
quired in addition to shop work in college? 

3. What principal purposes should college instruction in 
shop work serve? 

4. What should be the plan upon which shop courses should 
be organized and conducted ? 
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Summary of Opinions.—The answers to these questions 
may be briefly summarized as follows: 

1. It is evident that many believe that shop work should not 
be required of all students, but only of those enrolled in cur- 
ricula most closely related to the manufacturing industries. 
Both teachers and engineers are in agreement in this view. 


OF PRIMARY IMPORTANCE Ae 
OF SECONDARY IMPORTANCE 32.3 RAIA I EERE OE 


Fie. 8A. Opinions of teachers as to the importance of shop courses as 
fundamental elements in all engineering curricula. 


MECHANICAL ENGINEERING RR TETRIS, 
ELECTRICAL ENGINEERING NR RR IR 
CHEMICAL ENGINEERING 74 az 
CIVIL ENGINEERING 5.6 Zz 
MINING AND METALLURGICAL ENG. 7.9 [i 
OTHER CURRICULA 1.0 l= 
NON-COMMITTAL ————— i eiage  i  -RAARELER 
Fig. 8B. Opinions as to curricula in which shop courses should be 
required. 

OF SECONDARY IMPORTANCE OF PRIMARY IMPORTANCE 
14.6 Fo MB ESRB RM 
21.7 i — SEER ee 25.4 
18.0 ee = me 19.6 
14.8 eee: ome 13.7 


20.7NON-COMMITTAL J 


(A) Training in the technique of shop operations. 

(B) Training in the methods of shop management. 

(C) Imparting of knowledge of the economic phases of shop operations. 
(D) Development of skill in the handling of tools and machines. 


Fig. 8C. Opinions as to the primary purposes of shop courses. 


LECTURE-LABORATORY aia RRR OR 
COMMERCIAL PRODUCTION 17.46 [iy 


NON- COMMITTAL «Rag 


Fie. 8D. Opinions as to methods which should be employed in organiz- 
ing shop courses. 
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2. It is the majority opinion that summer employment 
should not be substituted for required shop work in college, 
though many feel that such employment would serve as a 
valuable adjunct if properly systematized and administered. 

3. Knowledge of the technique of shop operations, and ac- 
quaintance with principles of shop management, are re- 
garded as the primary purposes of shop courses, while the 
development of manual skill and the ability to handle tools 
and machines is regarded as an entirely subordinate objective. 

4. The method of organizing and conducting shop courses 
on the lecture-laboratory plan as commonly pursued in engi- 
neering colleges was preferred to that of an approximation 
to commercial production methods. Slightly more than one- 
half of the teachers favored the former, about one-sixth the 
latter, while about one-third were non-committal. 

The replies to these and one or two other questions relating 
to shop courses are displayed numerically on page 390 and 
graphically in Fig. 8. 

Comments upon the matter of shop courses added very little 
to the answers to the formal questions. Quite a number of 
teachers expressed the opinion that shop work had been very 
much overdone in the past and that the time devoted to it 
should be materially reduced. A number also felt that there 
should be a new conception of the purposes of shop work since 
much of it in the past had been mere manual training with- 
out any adequate appreciation of the broader possibilities of 
shop instruction. It is fair to state, however, that this -criti- 
cism can not properly be made of the work of many institu- 
tions as conducted at present. 


G. CooRDINATION OF SCIENCES AND TECHNICAL SUBJECTS 


Is Coordination Needed?—As a final purpose of this study, 
an effort was made to obtain views on the much discussed 
problem of the means of obtaining a proper degree of co- 
ordination in the teaching of closely related subjects of the 
engineering curriculum. This was done for the reason that 
one of the criticisms most frequently made of engineering 
education is that such coordination is seriously lacking. 
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In submitting this topic to the teachers, the first effort was 
to obtain a concensus of opinion upon the principles which 
should underlie the teaching of the fundamental mathematics 
and sciences. Specifically, the teachers were asked to state 
whether, in their opinion, instruction in mathematics and the 
physical sciences should be based upon the principle that 
knowledge of those subjects is primarily an end in itself and 
that preparation for the subsequent engineering subjects, 
while important, is secondary ; or whether instruction in these 
basic subjects should be upon the principle that they are to 
serve primarily as tools in the subsequent engineering sub- 
jects. The replies indicated that a considerable majority hold 
the latter view, namely, that preparation for the subsequent 
dependent engineering subjects should be the primary aim. 
It must be remembered, however, that there was a large pre- 
ponderance of teachers of engineering subjects among those 
who expressed this view. A careful study of the question- 
naires, however, showed that a significant fraction of the 
teachers of mathematics and science agree with the views of 
the teachers of the engineering subjects proper. 

Means of Coordination.—As to means which may be em- 
ployed to bring about better coordination of instruction in 
related scientific and technical subjects, the teachers were 
inclined to recommend that mathematics and the physical 
sciences be taught either by engineers or by those possessing 
the engineering point of view and having some familiarity 
with engineering methods. The introduction of practical 
engineering problems as illustrations of mathematical and 
physical laws was also mentioned as a desirable means of pro- 
moting coordination. Conferences between the teachers of 
various departments of instruction and other methods which 
naturally suggest themselves were also mentioned. 

A summary of the replies to these questions will be found 
in Part II, page 391. 
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H. Conciusion 


Synthesis of Opinions.—In the entire body of opinions cited 
and analyzed in this bulletin there is discernible a fairly con- 
sistent conception of what engineering curricula should be. 
The more fundamental aspects of this conception may be 
epitomized by the following characterizations : 


1. Moderate diversity, but tending away from specialization; 

2. Dominance of scientific and broadly technical content and 
emphasis ; 

3. Inclusion of a well-identified core of required subject mat- 
ter in common; 

4. Inclusion at all stages of subjects of purely cultural value; 

5. Due emphasis (though not predominant) on the economic 
aspects of engineering and on its concern with adminis- 
tration and management ; 

6. Coherence of arrangement and coordination of related sub- 
jects ; 

7. Thoroughness rather than completeness of detail. 


PART II. NUMERICAL SUMMARY OF REPLIES BY MEM- 
BERS OF THE ENGINEERING FACULTIES 


I. Sources oF REPLIES 


Number of institutions from which replies were received ...... 115 
Response in per cent of 137 institutions canvassed ............. 84.7 
Number of questionnaires received ............++- ES a 534 
Response in per cent of questionnaires distributed ............. 67.0 


TEACHING RANK 


No. % 
DE OEE EEO Ne ET ee eT 381 71.5 
a Rs con eo lk a aemialguaeaia 48 9.0 
AMDOCS PIOTOMMOTS .ooccccccceciccccvecccss 46 8.6 
pO ee ee 42 7.8 
EER ee eee CECT rete ree ee 9 1.7 
cc cunts dees bv eNee Teens oreet 4 Rs 


re eee re ee er ere ere + BR 
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YEARS OF TEACHING EXPERIENCE 


Years No. 
RO. Os ctunrittivea ad were bbeeseawceses 33 
OG TS hci iicccctnhvccdeusssexemas Uieaets 88 
Be os svancdedinabesdoutouwaenuaeeree 94 
IE cin b oa de diemeeun cule eaugeneeaneae 106 
Pt  vcheovecuusseenaekeonseensadecanen 78 
EE ak on tn sehen adkkndans aeaen we emieed 53 
DE UD aan evechuecessusuebescaceunehaesn 28 
BUEN 5 ada bs ahean see tisiteesananeaaenae 16 
SU ME 5 6'9:4 als 5 ane paisa a oumdne mew waae mane 8 
WE s:Ocsncaees an oeedabedseaasneewauas 30 


No. 
Civil Engineering ......2.ccccsccccccccece .. 130 
Mechanical Engineering ...........-+.2000. 102 
Electrical Engineering ...........eeeeeeees 90 
Chemical Engineering ..........seeeeeeeees 46 
Mining Engineering ........cscccscccsccece 26 
Serer rier ee 22 
Se re eer rer er reer rrr tr 22 
MOGRAMIES 20.0 ccccvcccccccscccovsccsossece 18 
pO errr er rer er rrr er re ree 11 
Architectural Engineering .............++++ 9 
ETP Pr ore ere. EET Tee 7 
INE 0600.0 cen benciscensecerveteeees 6 
PED Sceavacccscresteuserseseseaaews 5 
Industrial Engineering .............sseeee. 5 
Agricultural Engineering ............++++++ 5 
Thermodynamics .......ccsccccccccccccvses Ba 
Structural Engineering ............eeeeeees 4 
ID, 6si.cin-016.44 4:6 009 9000040000 005sEs 9OKe 3 
tt her eer ee 3 
INE Nincccanadieeeey veveencsussobbews 2 
Experimental Engineering ............++++- 2 
Highway Engineering ...........eeeeeeeees 2 
Ghop Practiced 2.0... .cccccccccccccccevvess 1 
Fire Prevention Engineering .............+- 1 
Petroleum Engineering ..........++.+eeeees 1 
Sanitary Engineering .........+eessesesees 1 
Aeronautical Engineering .........+.+++s0+: 1 
Textile Engineering .........cccsecccsevecs 1 
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II. DIFFERENTIATION OF CURRICULA 


1. Replies favoring undergraduate curricula in the major 


engineering fields which are 


No. % 
Co eee ree 151 28.3 
Moderately differentiated .................. 334 62.5 
Dharply differentiated ...........cccecceees 24 4.5 
TE alata icing caigieigiewis stance watee naine 9 1.7 
SNE aikah coetareaniedewwedinsadoeseaeewere 16 3.0 


2. Proportion of curricula common to all of the major 
branches: 


Per Cent No. % 

ME tees sty iseee Peewkeeee een eee 3 2.6 
EE aininl oistti otha seU Se penweeaT bons 7 6.1 
PN MN Ga wists. Sodio mre loera rhe aleeilea St sai Wiech be. duare 10 8.7 
gO Re Pee ee re ae eT Sere 40 34.8 
OEE SSG cide wslengeceeOGes bes ee wecen ee 28 24.4 
DU TIE Fhe diate y's isp nd coveiipvahtalora anaes Ore. 15 13.0 
ST ed cits tid obs G54 Heo aged ache oeTw 9 7.8 
EN SE stei. boc esased heute ndete 5s cbeee we 3 2.6 


III. SPECIALIZATION 





1. Should the engineering colleges offer undergraduate cur- 
ricula in particular or specialized subdivisions of the major 
engineering fields? 


No. % 
MHI Ries aide ais S vins eee cnladleas katelee nee sins 260 48.7 
ee ass a ate ote tytn Sars iechtarre Wah ED 239 44.7 
EE, Slew wrs ee eeuneeese ceedense onesie 18 3.4 
IE oie oo ole cure dy cena muwecutdaewabwe oan 17 3.2 


2. If so, should such curricula be offered by all, many, or 
few institutions? 


No. % 
eaiere hee ial eae oor was eee orwecewe vs 176 33.3 
Ee eincikGunsioade tee ead ves et dpe wee ewe 91 17.0 
ast ie aide ince ceead taeda see ia seadeed 36 6.7 
I, ga bcc ec cseaeved scseu wees 195 36.3 


SIE oc = thks aid bide Bere es Oweehb we Nee 36 6.7 
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3. Replies indicating that instruction in specific engineering 
subjects which apply to a particular field of engineering 
should be based upon the principle that the aim is to 





No. % 
Prepare men for particular fields of work .... 35 6.5 
Afford means of teaching fundamental princi- 
WD. sc cdcdincvedvecescseenseesesesessees 462 86.5 
TIE 96:2 5:0,5.640044 095450 40809%0050% 24 4.5 
OT TT ree TT er Tree 13 2.5 


IV. FuncrTionau vs. TECHNICAL Divisions oF CURRICULA 


1. In your opinion is there merit in the principle upon 
which the functional plan is based? 


No. % 
ED i ie-Gid bead AoE eNO heb eas oO FaeS OFS wae 283 52.9 
BE binders ad cdanareeoeesbaeeretess 134 25.1 


2. If so, is it worthy of a serious trial in one or more institu- 





tions ? 
No. % 
ME Sb iccev tine dcddudeetes en neeeedaeuneen 262 77.1 
IN Geil OR id em aie a ie Siem aan ae eae oo 61 18.0 


4.9 


ee 
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V. FUNDAMENTAL ELEMENTS IN ALL ENGINEERING CURRICULA 





Of Primary | Of Secondary 


Non-ENGINEERING SUBJECTS Importance. | Importance. 





% No. 


Algebra 1 
Trigonometry 98.8 1 
Solid Geometry E 10 
8 
Analytical Geometry 96.2 21 
English Composition 13 
18 
Inorganic Chemistry 36 
English Speech 

General Economics 

English Literature 

EE re ea a 
Engineering Economics 

Law of Contracts 

Differential Equations 

Geology 

History of Political Institutions 

Accounting 

Quantitative Analysis 

Modern Foreign Languages 

Organic Chemistry 

Political Science 

Psychology 

History of Human Thought 

Industrial Chemistry 








ENGINEERING SUBJECTS 





Mechanical Drawing 

Mechanics of Materials 
Analytical Mechanics 

Elements of Electrical Engineering 
Descriptive Geometry 

Hydraulics 

Thermodynamics 


IR yoo, ca apiece Bias Oe seem ere 
Graphic Statics 

Shop Practice 

Management 

Metallurgy 

Industrial Relations 

Mineralogy 

Metallography 
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VI. Economic CoNTENT OF ENGINEERING CURRICULA 


1. The economic aspect of engineering is of such impor- 
tance as to warrant 





No. % 
PE  ii6S ike Sc Se Kae emevesnna oe 38 7.1 
pe ee er eee ee 370 69.2 
EE ove ndccceleascenantekaeusee 116 21.7 
I 5 c:g045 34 ieS anaes eeneens reese 5 1.0 
| RA eee ere r ey err Pe 5 1.0 


2. The application of economic principles to engineering 
problems should be given 


No. % 
By more extended courses in general economics 111 20.8 
By addition of courses in practical economics 290 54.2 
By stressing the economic aspect in the present i 
CUSIMOOTING GUDIOT 2.6.55. cc ccssscccoceee 273 51.1 j 
WN 560s Pes bcd cteisseesisseenesade 2 4 
NN s.5.i0 6946 5.<nd dS Ser kigntie rene eess 54 10.1 


VII. ADMINISTRATION AND MANAGEMENT 


1. Do you believe that all engineering students should re- 1 
ceive specific instruction in the realm of administration and 
management ? 

No. % 
ME Si 50 be eau Neen d dene dsd pers easaueees 279 52.2 
BY Bivesdsds.006ecb ae evads Ceeeddiceaaweds 200 37.4 
0, Pere rr re rr errr er ke rere + 8 
| ee rere eer es 51 9.6 


2. If you believe that such instruction should not be in- 
eluded in all curricula but should be included in certain cur- 
ricula please name those in which it should be included. 


No. % 
Mechanical Engineering ...............0+.- 33 6.2 
Bicctvionl Tagimewrieg™ ..... .. 200 esccccecesens 16 3.0 
IpG@estvial TEGIMGCTIM 2... io sccccccccsccess 10 1.9 P 
Sore eee 6 1.2 i 
GONE PINE cic. on keds cvitscesesseceiome 3 6 
Mining and Metallurgy ......0...scccccesees 3 6 
 GUTTIIIE onc dsc es covsciesesiesssves 7 1.4 
As options in all curricula ................-. 20 3.8 
Pe EI Bvisinsvendaesctdeobeecsin-axa'e 7 1.3 
WEEE 6c. 0ssvccseeceeeseensiceiwieceens 57 10.7 


EET nk Gc kcegdwdeessudecdceetacutse wows 
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VIII. CuuturaL ConTENT OF ENGINEERING CURRICULA 


1. Should courses of purely cultural value be required in 
engineering curricula? 
% 
66.6 
19.0 
11.6 
2.8 


2. If so, should they be given a place of considerable, mod- 
erate, or minor importance? 


% 

Considerable 15.4 
Moderate 62.2 
20.9 

Unclassified 1.4 


3. Approximately what percentage of the total require- 
ments for the degree should be devoted to subjects which are 


primarily of cultural value? 


Per Cent 


Over 35 


Unclassified , 
Unstated 37.1 


4. Should cultural subjects be confined largely or exclu- 
sively to the early years or should they be distributed through- 
out the entire curriculum ? 


; % 
The former 11.8 


The latter 
Unclassified 7.9 
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5. What subjects would you recommend as particularly 
valuable or desirable elements of the cultural content of en- 
gineering curricula? 


Literature 


Modern Languages 
Psychology 
Economics 
Philosophy 
Political Science 


IX. Mopern Foreign LANGUAGES 


1. Are modern foreign languages as now taught of sufficient 


value as purely cultural subjects to warrant their inclusion in 
engineering curricula? 


% 
22.9 
63.1 

3.2 
10.8 


2. If your answer to the above is ‘‘No’’ please state whether 
you believe it is practicable so to adapt the teaching of modern 
foreign languages as to warrant their inclusion in engineering 
curricula as purely cultural subjects. 


% 
25.3 


5.8 
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3. Please indicate in which, if any, of the following cur- 
ricula modern foreign languages as now taught should be in- 
cluded from the point of view of their practical or ‘‘tool’’ 


value. 


Chemical Engineering: 


ie aa raciasakind ose Mae eaeNe ee ners 


DE hin cand ackids ends Cae wae tee ee RES 


ge as ok he Dita orb arce ie nian memuainaew Guaaiecl 





% 


47.2 
6.5 
2.5 

43.8 


18.2 
16.3 


63.2 
15.9 
14.2 


1.2 
68.7 


14.2 
20.4 


63.3 


12.2 
20.6 


65.9 
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4. Please indicate in which, if any, of the following cur- 
ricula modern foreign languages, if given sufficient time and 
appropriate treatment, should be included from the stand- 
point of their practical or ‘‘tool’’ value. 


% 
Chemical Engineering: 


Unclassified 
Unstated 
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X. SHop CoursEs 





1. Curricula in which shop courses should be required: 


Mechanical Engineering ............essee0. 
Electrical Engineering .............eseeee. 
ee ee ee 
| Se ee ee 
BOSE SHE TECTABITY oes nc ciescvcvseccees 
Industrial Engineering ......0cccccccsacees 
Agricultural Engineering .............e000+ 
BE BI SRN 6 565.4506: 00:0 0005446000 00900008 
SE oc ccosnsetenseeerwedooke-es 
Considered uncollegiate ..........-ccecceess 
CE hiiccakses acaoakebaa kee eneeees 
PEN, Acta sevedevesseriassoaneevereses 


In lieu of similar work in college ...........- 
In addition to similar work in college ....... 
RINNE Cala nsiulGutsisorere.scetaioia elciurs ered aseem eens 
INE. 54k twin Rose Gia Ansar ese eennewe tes 


% 
38.3 


32.0 


% 
25.3 
26.6 

5.7 
42.4 


3. If systematic shop instruction is given to students in 
college, which of the following should be its purposes? 























Of Primary | Of Secondary 
Importance. | Importance. 
No. % No. % 
Knowledge of the technique of shop operations..| 264 | 49.4 78 | 14.6 
Knowledge of the methods of shop management.| 136 25.4 116 21.7 
Knowledge of the economic phases of shop 
ERAS ERR Fy IE Nae EEN te 105 19.6 96 18.0 
Skill in handling tools and machines........... 73 | 13.7 79 | 14.8 
vo. % 
NII ici 6/sk cial rachis alandseaeioale ated: bixla tio aiaed 7 1.3 
IE edardach sad vie when dee obras ieee 104 19.4 
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4. Which of the following methods should be employed in 
organizing shop courses? 


No. % 
bo sce oepee ag: CT ee ee 272 50.9 
Commercial production ............eeeeeee- 93 17.4 
MEE Sc 30 hn ecadsaneescaweeteiaawies 17 3.2 
WME. 4:9 4 500ndesewnsansendeeuevosees 152 28.5 


XI. CoorDINATION oF ScIENCES AND TECHNICAL SUBJECTS 


1. Is it a correct premise to lay down that instruction in 
mathematics and the physical sciences should be based upon 
the principle that knowledge of these subjects is primarily an 
end in itself and that preparation for the subsequent depend- 
ent engineering subjects, while important, is secondary? 


No. % 
MO ics asiwendceesasd ees neeeeatenenaen 95 17.8 
DE isc san sedancathved bin da reeteeneasen 364 68.2 
WEE Diskseduvecceevatcsdesbsetseees 39 7.3 
WHEE ka vwsaduseees 440 eddaecoeearesens 36 6.7 


2. Or, should instruction in these subjects be based upon the 
principle that they are to serve primarily as tools in the sub- 
sequent engineering subjects? 


No. % 
eA S855 Ses cdknienbnigdesdennsescnseees 342 64.0 
Basse dane dueeecutsadedendst vide seokan 69 12.9 
INL. ig cai sins eae ee aa aeaawem Aum 30 §.7 


Coc ccccccccccccewrccccccesceccecs 17.4 


—————— 
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3. If the latter (No. 2 above) is considered the correct 
premise, what measures may be taken more closely to coordi- 
nate instruction in mathematics and the sciences with the 


engineering subjects to which they are prerequisite? 


No. 

Teachers should be engineering graduates or 
have the engineering viewpoint ........... 178 
Practical engineering problems ............. 68 
Cooperation between departments ........... 53 

Mathematics department should be under the 
engineering department ..............0+-+ 18 
WOOT BOE: ois ccs cccscecsecccccsevceccs 8 
Grouping of students with similar aims ...... 1 
RN eT ee eee ee 5 


4. Is there necessity or desirability of limiting the ground 
covered in these subjects so as to provide for greater thorough- 


ness than at present? 


No. 
ae seed tinlewts cp Ohana se wh Ee ware ee 254 
eS aha cigars /wlaialaho aie etdne a viata wea Rea Se 151 
IE 8 srnisid ors atate laleananadpewieie ne aie ate 50 





% 


53.8 
20.5 
16.0 


% 
47.5 


28.3 
9.4 
14.8 

















ADDRESS OF WELCOME.* 
WALTER A. JESSUP, President, 
The Iowa State University. 


Any educational institution that has an opportunity to 
serve as host for a day or two during which time the serious 
and progressive ideas of the craft are to be given considera- 
tion can count itself fortunate. The aftermath of such dis- 
cussions and stimulation serves as a strengthening factor in 
an institution for months and even years. So it goes without 
saying that the University of Iowa has a feeling of genuine 
satisfaction in having the opportunity to serve as host during 
this convention. 

Our faculty has succeeded in impressing the personnel of 
this University from time to time with the fact that engineer- 
ing education, in common with other activities in America, is 
being subjected to scrutiny, to analysis and to the challenges 
that are common with every other form of human activity. 

It is the most gratifying thing about engineering education 
at the present time that the teachers of engineering education 
and the professions themselves are to-day concerned, are to-day 
agitated because of the fact that they are wondering as to 
whether or not there is a better way. I had occasion yester- 
day to look into certain facts having to do with the develop- 
ment of education itself. When I dug up the facts of twenty- 
five years ago—some of you were already teaching at that 
time—I found there were fewer than 70,000 students in all of 
the institutions of higher education in America at that time, 
including academic and all professions. To-day there are 
around 750,000, an expanse of tenfold within a period of only 
a partial teaching generation. 

Our secondary schools have increased from around three 

* Presented at the thirty-fourth annual meeting of the Society for 


the Promotion of Engineering Education, at the State University of 
Iowa, Iowa City, June 16-18, 1926. 
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quarters of a million to 4,000,000 within that same period. 
Night schools, extension schools, correspondence schools and 
devices for instruction of every conceivable type have ex- 
panded, until some one has happily said that the leading voca- 
tion in America is that of a student. 

Within this short period of twenty-five years we have wit- 
nessed the development of totally new industries and the 
expansion into gigantic industries of certain infants at the 
beginning of that period. Twenty-five years ago an auto- 
mobile was a strange and wondrous device. Our children 
would not know how to drive it, they would not even know 
how to get into the inside to sit down in one of those auto- 
mobiles of twenty-five years ago. In this period we have 
developed the motion picture, expanded the telephone and 
developed electrically beyond the dreams of any one of that 
period. We have developed new processes of manufacture 
that are truly marvelous. 

Some one has said that twenty-five per cent of us are earn- 
ing our living to-day in ways unknown twenty-five years ago. 
The greatest compliment that can be paid to the American 
citizen is the fact that he has been able through the leadership 
in industry and research to think of all these wondrous things 
to do, to devise ways of achievement and then to successfully 
utilize all of this. Mr. Hoover, commenting on this phase of 
the matter a few days ago, made the statement that in no other 
country in the world would it have been possible to have sold 
all of these machines and devices; that no other people in the 
world could have been trusted with these machines; that no 
other people in the world could have repaired them and kept 
them going. In all this discussion of the futility of education 
and of the danger of educating too many and of the lamenta- 
tion over the weaklings that are attempting to get an educa- 
tion, to me it was very refreshing to find a member of the 
cabinet, who is serious minded in this respect, paying a tribute 
to the wide dissemination of information that has made it 
possible for us to utilize the things that have come along. 

Never in any period in history have we been forced to change 
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our modes of living as in this last twenty-five years. The 
invention of practically every machine has meant that some- 
body has been denied an opportunity to make a living as he 
made it before. Our old-fashioned mechanics had to become 
new-fashioned mechanics or they had to become tramps. In 
other words, in this period of a quarter of a century we have 
increased our population around 45,000,000; we have moved 
into the cities; we have built factories; we have taken to 
ourselves marvelous inventions, and we have refused nothing, 
irrespective of the cost, irrespective of the apparent difficulty 
of maintenance and operation that would tend to further the 
power which we have had or hope to achieve over nature, 
which to a school master is a source of very great encourage- 
ment. We sometimes feel that unless we are turning out a 
man who is at the top, who has initiative of the highest order, 
we should be apologetic. As a matter of fact, the engineering 
schools in this country and their subsidiaries, the great sec- 
ondary schools, the short technical courses and all, have com- 
bined to disseminate information to the most remote hamlet 
in the land. 

What of our future? No one knows, but I for one am op- 
timistic in the belief that we, those of us who are engaged in 
education, those of us whose task it is to prepare these lads to 
fit into this complex organization, will be able to do it. We 
are building upon a marvelous foundation. At the University 
of Iowa we have been interested in engineering education and 
the possibilities of combining it with our work in scientific 
fields, more specially in economies and commerce, to the end 
that we might be able to help certain students bridge those 
gaps, but at any rate the feeling that we have here is that we 
should maintain an open mind and an experimental attitude 
to the end that we may be able to take these gigantic resources 
of facilities and men to fit them into this extremely complex 
picture which we call the world. 

I am well aware personally of the activities of a number of 
your committees, the questions that you are raising. We are 
very proud of the fact that our own members, our own faculty 
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men are interested in this and we are verily believing that 
within a period of a relatively short time there will be real 
advances in engineering education. Our own Dean Raymond, 
whose illness at the present moment causes a genuine feeling 
of gloom and unhappiness, has for his entire teaching life 
been interested in modifying the technic of engineering in- 
struction. I remember being amazed a few years ago when 
reading some of the old proceedings of twenty years ago in 
the debates of this very Society to note Dean Raymond’s fear- 
less position in regard to certain debated questions of method. 
As you know, within recent years he has likewise maintained 
an aggressive interest in modifying the curriculum, maintain- 
ing a faculty that would go in the direction in which he has 
been traveling for many years. 

So without further discussion, in the name of this State 
Board of Education, and of this faculty, I weleome the So- 
ciety for the Promotion of Engineering Education to this 
University ; it is yours. We are anxious that you may see the 
things that we are attempting to do. We are anxious that 
our faculty may be stimulated by your questions, your criti- 
cisms and your challenges, to the end that this session may be 
a truly great session of this Society. 








RESPONSE. 


GEORGE B. PEGRAM, 


President of the Society. 


President Jessup, on behalf of the Society for the Promotion 
of Engineering Education, I accept this gavel inscribed, ‘‘S. 
P. E. E., University of Iowa, 1926,’’ and I am sure that no 
Society will ever have or can have its sessions opened more 
properly than the remaining sessions of the meeting of this 
Society at the University of Iowa in 1926 will be. I thank 
you on behalf of the Society. 

We are glad to be your guests here in Iowa. No matter 
how blessed the section from which we come, we can but 
marvel as we ride from the borders of your state towards this, 
the center, at the vision of cultivation and fertility that 
spreads out before us in the great state of Iowa. We are 
glad to be at the State University of Iowa which, here around 
the old state Capitol, has grown into one of the very foremost 
of our great state universities, not only in the number of 
students that it serves, in the strength of its staff, in the 
wealth of its buildings and equipment, but even more in its 
ideals, in its aggressiveness towards new educational stand- 
ards. To mention only one of those, we are all acquainted 
with your medical school and the Iowa idea in medical edu- 
cation making of the school of the University a great center 
for medical service for the greater portion of the state. 

Further, we are very glad to be here as guests particularly 
of the Engineering School of the University of Iowa. We 
know it not because of its size, but we know it because of the 
excellence of its faculty, the quality of the graduates that it 
turns out and the earnest zeal and interest that its faculty 
shows and has shown for many years in the advancement of 
engineering education. Particularly do we know well your 
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Dean, whose illness is the only shadow that comes over us at 
this meeting. We certainly hope that he will be shortly re- 
stored to health and take his revered and honored place 
among us again. 

In the name of the Society, I thank you for your welcome 
and assure you that we are glad to be at this place for this 
meeting. 

















HIGHER EDUCATION AND ENGINEERING 
EDUCATION.* 


BY WALTON C. JOHN, 
Assistant Specialist in Higher Education, 


U. S. Department of the Interior, Bureau of Education. 


Higher education in some form or another since the dawn 
of civilization has been a vital factor in world building both 
with respect to ideals as well as matters of sense. This con- 
tribution of higher education has varied because of differences 
in the nature of the physical environment, in the fundamental 
characteristics of the people, in the theories of government 
and in the religion or philosophy handed down by leaders of 
society. 

The principal epochs of civilization seem to have evolved 
along definite lines: first, the period of objective physical 
growth of the nation combined with an appreciation of per- 
sonality including a recognition of moral and spiritual values; 
second, the period of intellectual growth or attainment when 
educational institutions began to function and which leads to 
a more critical attitude toward older forms of belief; third, a 
period of reorganization and application of the existing con- 
tent of knowledge; fourth, a revolt against intellectualism and 
materialism with a return to emphasis on the more formal 
values of life. 

The struggle of ancient Oriental civilization for world dom- 
ination was conditioned by the following factors: a physical 
nature rather unfavorable to human life, a burning sun, arid 
lands and deserts, native inhabitants without political rights, 
conquered inhabitants abject slaves, the government absolute 
and despotic, a religion that bound the individual through 
love or fear to the immediate will of the deity. 

* Presented at the thirty-fourth annual meeting of the Society for 


the Promotion of Engineering Education, at the State University of 
Iowa, Iowa City, June 16-18, 1926. 
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Education was limited to royalty, nobility and priesthood. 
The culture was largely literary in character—given to the 
poetic glorification of the conquering monarch and of the gods 
that were backing him. The monarch commanded his engi- 
neers to build his roads, his canals, his palaces and his tombs. 
All culture and public works centered around the King. This 
in brief pictures the objective aspect of oriental world building. 

Subjectively the Oriental sensed an immediate personal 
contact with his Deity and he implicitly obeyed his ruler. 
This sense of submission to higher authority was the outstand- 
ing feature of oriental civilization. In its lowest forms it was 
base and degrading; in its highest forms it reached a superior 
level from a moral or ethical standpoint. An interesting 
climax will be recalled in the case of Thothmes the Great, the 
superb empire builder of Egypt; a scrupulously honest ruler, 
a death dealer to grafters within, a terror to his enemies with- 
out, a promoter of vast building and engineering schemes 
connected by an excellent highway system well patrolled to 
the limits of his extended empire. History tells us that as 
long as he and his successors maintained their moral integrity 
that this great highway system was adequately maintained and 
policed. Invaders were kept away from the Egyptian fron- 
tiers. But when corruption entered the King’s court the 
patrols were disorganized, highway maintenance failed and 
before long the outside enemies began to make an end of 
Egyptian civilization.* 

But whatever was taught in the princely library-universities 
of Egypt or Babylon, in the sacred schools of the prophets of 
the Hebrews, the outstanding educational contribution of 
these peoples as far as we are concerned to-day is that of a 
personal sense of moral responsibility of the individual to his 
brother or to a higher power. This constitutes the first vital 
educational principle that concerns higher education of to-day. 

The next step in world building is presented by Greece which 
was endowed by nature with a physical environment much 
more friendly to man than that of the Orient. Greek geogra- 


* Breasted’s ‘‘ History of Egypt.’’ 
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phy and topography favored strong community differences 
and thus emphasized the individual who as a citizen partici- 
pated in local government affairs and who had a personal 
interest in public works. 

But the Greek religion having failed satisfactorily to ex- 
plain or to justify the many troubles of the early city states 
the philosopher-scientists tried to find the true reason for 
these difficulties. From Thales to Aristotle we find groups of 
physicists, mathematicians, and intellectual theorists chal- 
lenging theocratic forms of government, oriental ideals, and 
the religious superstition which accompanied them. 

In Greece the human reason reached maximum achievements 
in literature, in art and architecture, in conceptions of gov- 
ernment, in logic and philosophy and in basic concepts of 
science. These contributions have set the pace for European 
civilization for 23 centuries. 

But aside from all these things the outstanding values given 
to modern life by the Greeks are the intellectual or rational 
explanations of the cosmos and an appreciation of the quality 
which we may designate as intellectual integrity. The latter 
is the second vital educational principle that concerns higher 
education of to-day. 

But the Greeks, despite their contribution to mental activity 
were unable on account of their extreme individualism and be- 
cause of their lack of moral strength, to put in practice their 
own theories however noble or universal their appeal might 
be. It took their successors, the Romans, who were the next 
of the world builders, to introduce the third vital educational 
principle, which is that of intelligent codperation, or as we say 
team work. The ability to organize practical political systems, 
to organize military forces with a definite goal to be achieved 
and to manage great public works projects, were the out- 
standing characteristics of Roman civilization. Sober at 
first and respectful to their parents and to the gods, the Ro- 
mans selected ideals of government from the Greek political 
theorists and achieved world empire. The Roman engineer 
joined with statesmen and architect-builders in making Rome 
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the greatest of ancient empires. Conquest without incorpora- 
tion and individual subjection had been the Oriental ideal, 
but Rome conquered and incorporated its foes and made them 
all subject to law rather than to caprice, and also made its 
inhabitants recipients of many bounties. 

But the breakdown of this great world empire may be at- 
tributed to the violation of the three cardinal principles that 
we have just mentioned. The disregard of the Roman youth 
during the latter period of the empire for parental authority, 
the abandonment of the recognition the principle of intellec- 
tual integrity because of the substitution of the later Greek 
sophistry and sensationalism that had been imported, and 
finally, the lack of codperation between the various factors 
which maintained the structure of society. 

Following the breakdown of the ancient world with all its 
wealth of religion, of literature, art, buildings, and works of 
engineering and its fundamental scientific achievements, it 
was necessary to start all over again on the basis of our first 
principle. This was done through the Christian Church which 
struggled within the wreckage of the Roman Empire for over 
500 years before it could institutionalize the principle of love 
and create some semblance of respect for moral authority. 

Another 500 years elapsed before the intellectual contribu- 
tions of ancient Greece were institutionalized in the great 
medieval universities of Paris, Bologna, Oxford, Cambridge, 
and shortly after in their offshoots, Harvard, Yale, and 
Princeton. 

This period of university development was of great impor- 
tance because the universities and other educational agencies 
were able to take advantage of the disconnected remnants of 
Greek and Oriental contributions to science, mathematics and 
logic that had been transmitted through Christian and Moham- 
medan sources, and to begin the true development of algebra, 
analytic geometry, calculus, mechanics, physics and chemistry. 
During long centuries of growing dominance the universities 
helped to overcome medieval superstition and to develop 
critical scholarship that has helped to build our modern world. 
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But however great the Renaissance was in stimulating art 
and literature, in building great churches and in opening up 
new avenues of communication, yet for science and the engi- 
neer it was a most important period for the incubation of 
fundamentals in the minds of a few leaders whose mental 
output was not to become effective until the beginning of the 
19th century. 

It took another 500 years or more before the idea of the 
right of the individual to participate in government directly 
or through representation was finally accepted. This right 
was challenged by Charles the First in England and the chal- 
lenge was successfully met by Cromwell when he placed 
British Parliament on a firm foundation. 

This political ideal was then transplanted to the shores of 
New England, and it combined well with the moral traits and 
intellectual attitudes of the leaders of early American society. 

But notwithstanding the fact that our country in pre- 
revolutionary times had dominating moral leadership, colleges 
of high character, and notions of democracy, it was necessary 
for a new attitude to be taken toward education before our 
country could begin its phenomenal development. After the 
smoke of the French and American Revolutions had blown 
away, the atmosphere cleared sufficiently for men like Frank- 
lin and Jefferson to understand the nature of the problems 
connected with our nation building program. 

Before concluding this part of the synthesis it is desirable 
to recall that from the beginning of the Greek schools down to 
the present time, there has been a persistent conflict between 
the content aims and formal aims of education. Time does 
not permit a detailed discussion of this conflict. It is suffi- 
cient however to begin with Lord Bacon and John Milton who 
began the successful fight against the then dominant narrow, 
formal, humanistic movement in education that consisted 
largely in a worship of the form of the classics of Greece and 
Rome. Following these men Comenius succeeded in outlining 
a complete program of elementary, secondary, higher and 
research education which was broad in content and related 
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itself to the growing environment. But the time for Comenius 
was not ripe although Harvard University almost obtained 
him for president. 

Reaction against the content aim again appeared under the 
leadership of John Locke who successfully spread the doctrine 
of discipline throughout England and later in the American 
Colonies. But when Franklin, the practical scientist, attacked 
the classical program of the Academy in Philadelphia, and 
Thomas Jefferson, a practical statesman, added modern lan- 
guages and social sciences to the curriculum of the University 
of Virginia, an educational content was not long in appearing 
in other colleges and schools that was more fitted for the task 
of opening up and developing the rich physical and social 
resources of the United States. 

The period from 1800 to 1870 was indeed a critical period 
for higher education in this country, but despite all opposition 
the physical sciences gradually established themselves in the 
colleges, technical institutes and engineering schools and since 
1870 the sciences have displaced to a large extent in our high 
schools the older classical courses of study. In brief from 
1870 to 1900 the sciences and mathematics became firmly in- 
trenched in our educational systems. 

But since the World War we have entered into a new epoch 
of education which is dominated by the idea of applied and 
vocational education. 

During the past 20 years and particularly during the last 
decade there has been an increasing recognition of vocational 
subjects both in secondary and higher educational schools. 
This is due to the fact that agricultural development of the 
country has been transcended by its industrial development 
as witnessed by the turning of our population to the cities. 
The world war aided in the recognition of all forms of voca- 
tional education and thus our new epoch starts out with the 
recognition of applied science and applied education on a 
more or less equal footing with the older academic and sci- 
entific subjects. 

These facts are shown in a recent study of 182 leading uni- 





AND ENGINEERING EDUCATION 405 


versities and colleges.* These institutions recognize for en- 
trance requirements as a part of the entrance electives at least 
175 definite non-academic or vocational subjects in the fields 
of commerce, industry, trades, manual training, agriculture, 
drawing, art, design, home economics, theoretical and applied 
music, applied English, Bible and surveying. Of these sub- 
jects from 2 to 414 units may be presented as a part of the 
usual 15 units required. And as the result of the influence 
of these applied subjects, mathematics has steadily been losing 
ground as a college entrance as well as a college graduation 
requirement. 

When we consider the fact that average high school cur- 
ricula include from 60 to 80 courses of which a fair propor- 
tion are in vocational fields and that our larger colleges and 
universities offer dozens of curricula in arts and sciences, in 
commerce and education, with a total of from 500 to 2,000 
or more courses of study many of which are vocational or 
semi-professional, and if we add our agricultural colleges 
which train for 70 or 80 professional groups, and if we add 
the 47 different engineering curricula now offered in our 
engineering colleges, we shall be in a position to grasp the 
immensity of the differentiation of educational content and 
the extent of our program of applied education to a degree far 
beyond the wildest dreams of the educational content theorists 
of the past. And this does not include the professions of 
theology, medicine, dentistry, pharmacy, and law. 

Now what does this all signify? It would appear to some 
that we have reached the time when our civilization has been 
able to reap the full fruitage of the teachings of the educa- 
tional theorists of the past. Education is no longer the 
servant of the despot, the monarchy, the aristocracy, the oli- 
garchy or of the hierarchy. Higher education for 60 years 
in this country has been less and less the servant of any se- 
lected social group, it now serves every individual. The engi- 
neer of to-day is not limited to bridges, roads, and power 


* ‘*Standards in the Non-Academic Subjects for College Entrance and 
Graduation,’’ by Frances Moon Butts. 
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stations, he makes our toast, gives us grand opera, he sweeps 
our floors, he gives us individual transportation, in a word the 
modern farmhouse or establishment is an engineering micro- 
cosm which contains all of the elements of the many municipal 
general services which were limited to those in our urban 
centers. The engineer gives us to-day a thousand individual 
accommodations. 

Now the educational service that has made these benefits 
possible has become so complex that many of the subjective 
values which formerly were largely gained through fewer 
college studies and a more simple environment have been 
gradually dissipated in the race for the expansion and differ- 
entiation of educational content. Asa result nearly every type 
of national leader is calling for a reémphasis on the general 
or formal values rather than on specific or professional values. 
The emphatic call is for young men who are grounded in those 
fundamentals that we have just mentioned—which civilization 
has evolved—moral character, intellectual integrity and in- 
telligent codperation, the elements that make for leadership 
whether in church, state or industry. 

But this reaction in favor of formal values can never go 
back to the old and fallacious ideas of discipline. Modern 
psychology and educational theory will save us that. 

The critics of to-day are challenging educational subject 
matter from the standpoint of function rather than from that 
of its historical status. There is a desire to reconstitute and 
to simplify subject matter with reference to its immediate 
effectiveness. This accounts for the project method of teach- 
ing, the suggested program of job analysis as basis for engi- 
neering curricula and also job analysis for the A.B. degree 
recently proposed by the American Council on Education. 
The Antioch plan and the Cincinnati codperative plan are the 
result of interest in the immediate effectiveness of the educa- 
tional process. 

On the other hand there are those whose programs indicate 
that the engineer must first gather the essential principles 
concerned in our moral, social, and industrial institutions at 
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the same time they are obtaining a knowledge of general prin- 
ciples of pure and applied science. There are those who would 
still strengthen this fundamental cultural and scientific base 
rather than divide the students’ energies in the study of 
additional special topics. This situation is now true for edu- 
cation in the liberal arts and sciences as well as in the 
agricultural and technical fields. But years of careful ex- 
perimentation must be the final answer to the validity of the 
methods and theories suggested, because now we are liable to 
be influenced in our views by outstanding teachers or students 
who are a law unto themselves. 

In closing we shall now picture the higher educational forces 
that have been prepared for the building of our civilization 
as for the year 1923-1924, based upon a report of about 90 
per cent of our higher educational institutions and as repre- 
sented by the number of degrees granted in the various 
educational fields. 

In order of ascendance the degrees are as follows: 


First degrees in Numbers 
Veterinary Medicine 95 
Fine Arts 182 
Forestry 184 
Osteopathy 204 
Architecture 248 
Journalism 360 


Theology 

Home Economics 
Agriculture 
Pharmacy 
Dentistry 
Medicine 
Education 
Commerce 


A total number of professional first degrees 
To these we may add 
A total number of graduate degrees 
A total number of liberal arts baccalaureate degrees 
Or a grand total of 
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These figures show the importance of engineering in the 
field of professional education. It stands first in its number 
of graduates and is followed in order by law, commerce, edu- 
cation and medicine, etc. It approximates three fourths of 
the total number of graduate students which include teachers 
and research workers in all fields. The number of engineering 
graduates are approximately 18 per cent of the number hav- 
ing liberal arts bachelors degree, and a little more than 8 per 
cent of the total number of graduates of all classes. 

But the training of the engineering graduate like those of 
other educational fields must first rest on the original genius 
and purposes of the American people. We are told that the 
characteristics of the Englishman are his sagacity and his 
sense of fair play and sportsmanship, that the Frenchman is 
strong in logical analysis and esthetic appreciation, and that 
the German is profound and plodding. To what extent the 
higher educational systems of these foreign nationalities pro- 
mote these excellent characteristics I cannot say; but there 
are certain fundamental characteristics of the American peo- 
ple which our higher educational program must seek to per- 
petuate if we are to have American culture and American 
engineers. 

Optimism, adaptability, a willingness to work and a regard 
for the highest individual development are some of our cher- 
ished characteristics. These are in our original nature. 

But higher education must add the vital elements of our 
intellectual and spiritual inheritance without which we cannot 
have the vision to comprehend or direct the intellectual and 
physical forces for the future. Higher education will there- 
fore not minimize language and literature, it will not weaken 
its regard for the social sciences and pure sciences. An ade- 
quate understanding of these fields is now vital for all leaders 
whether in pulpit, press or in industry. Educational selection 
will eliminate from leadership those whose grasp or apprecia- 
tion of inheritance values are weak and give to them the more 
specific vocational and technical tasks; these are the ones 
whose education should be for immediate results. In the 
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future the task will be that of deciding whether any given 
institution can carry on both types of education, or whether 
it will decide to render service by preparing large numbers 
of high grade vocational mechanies or electricians; or on the 
other hand to sacrifice numbers for the service of prepar- 
ing engineering leaders who have been trained to comprehend 
as fully as possible the civilization they help to build. 








EXTENSION COURSES IN ENGINEERING.* 


PRELIMINARY REPORT AND CONDENSED SUMMARY OF RESULTS 


BY C. M. JANSKY. 


As part of its contribution to the Society’s investigation, 
the faculty committee of the University of Wisconsin was 
invited, in view of the long experience of the institution in 
the field, to undertake a special study of extension courses 
in engineering. Upon acceptance of the invitation, the study 
was assigned to a special committee consisting of 


Louis E. Reber, Chairman, 
R. S. McCaffrey, 

A. V. Millar, 

H. W. March, 

B. G. Elliott, 

C. M. Jansky. 


The specific objective of the committee was to secure data 
for evaluating the effectiveness and relative equivalence of 
extension courses and correspondence instruction to the older 
and established residence type of engineering instruction. In 
the pursuit of this object, a questionnaire was prepared and 
sent to some 2,000 former students of the University of Wis- 
consin Extension Division. In response 605, or 30 per cent 
of those addressed filled out the questionnaire. 

As two of the specific questions propounded had to do with 
the relative effectiveness of extension instruction and residence 
instruction, it is obvious that the answers of only those who 
had previously or subsequently pursued engineering courses 
in residence would be of value. The questionnaires were, 
therefore, classified into five groups as follows: 

* Presented at the thirty-fourth annual meeting of the Society for the 


Promotion of Engineering Education, at the State University of Iowa, 
June 16-18, 1926. 
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College and university graduates, 

College and university attendants but not graduates, 

Normal school, commercial school, academy, and law school 
attendants and graduates, 

High school graduates, 

High school attendants and grade school graduates and at- 
tendants. 


The replies of each of these groups were compiled separately 
and then in some instances, they were combined. This com- 
bination was effected only when the replies were approximately 


TABLE I. 


RELATIVE EFFECTIVENESS OF EXTENSION WoRK IN COMPARISON WITH 
RESIDENCE WORK. 


Replies of University and College Graduates. 











Percentage of Total Percentage of Replies 
Replies. Expressing Opinion. 
Effectiveness as Measured by ‘ a alt+s é +.; 
z g 8 lozleos]| & § 2 1°38 
ae P izaisbel S| & 55 
2/8] 4 |*e/al2 || 5 ss 
Relative amount of work per 
Ss ovksokorerdes nao 39.7 |28.3 | 7.6 |24.4 |68.0 |152.6 |37.4|10 |90.0 
Mastery of subject........... 26.7 |45.8 [12.2 |15.3 |72.5 |/31.5 |54.1 [14.4 [85.6 


Theoretical knowledge acquired |20.5 |42.7 |19.5 |17.3 |63.2 |/24.6 |51.8 |23.6 |76.4 
Practical knowledge acquired . . |22.5 |36.1|19.5] 4.8 |58.6 |/28.8 |46.2 |25.0 |75.0 
Development of self-reliance . . . |64.4 |16.7 | 3.8 }15.1 |81.1 |/75.9 |19.7 | 4.4 |95.6 














ages a peal epi sae aie 63.6 |19.0| 1.5 |15.9 |82.6 ||75.7 |22.5| 1.8 |98.2 
Neer ae oe 50.8 |32.6 |22.0 |14.4 |83.4 |/59.3 [38.1] 2.6 [97.4 
Power of expression.......... 29.5 134.9 |14.4 |21.2 |64.4 |/37.5 [44.2 |18.3 /81.7 























of equal value. Thus in determining the relative effectiveness 
of residence instruction and extension instruction, the opin- 
ions of only those who had some time pursued courses in resi- 
dence were considered. These opinions are tabulated in 
Tables I, IT, and III. 

While an examination of the tables is instructive, the data 
will have additional significance when it is known that Table 
I is compiled from the replies of graduates of 82 different 
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TABLE II. 


RELATIVE EFFECTIVENESS OF EXTENSION WORK IN COMPARISON WITH 
RESIDENCE WORK. 


Replies of University and College Attendants. 








Percentage of Total 


Percentage of Replies 









































Replies. Expressing Opinion. 
Effectiveness as Measured by : J rl ee . a 
e|3 ; Slosill € |] 21 g log 
2) a} 4 [#2)S3l 2/24 |g8 
a S[sa]/ 4 | 8 sa 

Relative amount of work per 
Ee: en eee 46.6 |22.7| 8 {22.7 |69.3 |/60.0 [29.4 |10.3 |89.4 
Mastery of subject........... 39.2 |40.4] 8.5 11.9 |79.6 |/44.5 |45.8| 9.7 |90.3 
Theoretical knowledge acquired {29.0 |36.4 [18.7 |15.9 |65.4 |/34.5 |43.2 |22.3 |77.7 
Practical knowledge acquired . .|37.5 |23.9 |16.5 |22.1 |61.4 |/48.2 |30.7 |21.2 |78.9 
Development of self-reliance. . .|75.0} 9.1] 4.5 |11.4 |84.1 |/84.5 |10.3] 5.2 |94.8 
SINS 5.5750 ark Saree ea wie 66.5 |18.7| 1.7 |13.1 |85.2 |/76.5 |21.6] 1.9 /98.1 
I iccinin iad snecenegunes 59.1 |26.1 [22.0 |12.5 |85.2 ||67.6 |29.8 | 2.6 |97.4 
Power of expression.......... 30.7 |30.1 {17.6 |21.6 |60.8 ||39.1 |38.4 |22.5 |77.5 

TABLE III. 


RELATIVE EFFECTIVENESS OF EXTENSION WORK IN COMPARISON WITH 
RESIDENCE WORK. 


Replies of University and College Graduates and Attendants Combined. 











Percentage of Total Percentage of Replies 
Replies. Expressing Opinion. 
Effectiveness as Measured by ‘ ? F 2 +e ‘ : , +3 

i} y Aa} 2 o & 
218 B\sa|| 2) 8] 7 |s8 

Relative amount of work per 

ile xc ana aban ainhs 43.7 |25.1| 7.8 |23.4 |68.8 ||57.1 |32.7 |10.2 |89.8 
Mastery of subject........... 33.9 [42.7 |10.1 |13.3 |76.6 |/39.1 |49.3 |11.6 |88.4 
Theoretical knowledge acquired |25.2 |39.2 {19.1 |16.5 |64.4 ||/30.2 |47.0 |22.9 |74.2 
Practical knowledge acquired. .|31.1 |29.1 {17.8 |22.0 |60.2 ||39.8 |37.4 |22.8 |77.2 
Development of self-reliance. . ./70.0 12.4] 4.2 |13.0 |82.4 |/81.0 |14.2] 4.8 |95.2 
SI i ecw dw cdounncevewd 65.5 |18.9] 1.6 |14.0 |84.4 |/76.0 |22.0| 2.0 [98.0 
SII, « 0.-45c ainieasonaic ced 55.6 |28.9| 2.3 |13.2 |84.5 |/64.0 |33.4 |26.0 |97.4 
Power of expression.......... 30.2 [32.0 |16.2 |21.4 |62.2 |/38.4 [41.0 |20.6 |79.4 
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educational institutions, 70 per cent of which are state uni- 
versities and colleges and.independent institutions of equal 
rank. 

Likewise Table II is compiled from the replies of students of 
75 different educational institutions, the standing of which is 
about the same as that of the 82 given above. 

As the data of both Tables I and II are valid in determining 
the equivalence of residence and extension instruction, these 
data have been combined in Table ITI. 


TABLE V. 
INFLUENCE OF PERSONALITY OF EXTENSION TEACHER. 


Replies of University and College Graduates. 























Percentage of Total Percentage of Replies 
eplies. Expressing Opinion. 
Form of Inquiry. 4 
n os Q 2 
s [2 |2d s|2 
co) 
Was the personality of your 
instructor an influential ele- 
ment in your extension work? {53.4 |29.0 |17.0 65.4 |34.6 
Did he willingly and cheerfully 
answer all inquiries?......... 85.0] 2.2 /12.8 97.4] 2.6 
Were his comments accurate 
and complete?.............. 82.5] 3.1/14.4 96.4] 3.6 
Were his comments and sugges- 
tions stimulating and encour- 
aging to greater efforts?.... . . |68.0 11.4 |20.6 85.6 |14.4 
f=] + ‘ +_; 
2 a cA o-8 3 £ a BR 2 
S12) § |28/8el1 3) 2] § [82 
a &|s8 cs sa 
Relative influence of extension 
teacher and residence teacher | 7.6 |26.7 |36.7 |29.0 |34.3 |10.7 |37.7 |51.6 |48.4 





























The extent and nature of the demand for extension training 
which arises from students either preparing for or desiring to 
complete residence engineering courses; from engineering 
graduates in active life; and non-engineering graduates who 
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wish to obtain some grounding in engineering subjects is 
partially disclosed in Table IV. From this table it is evident 
that the realization of the need of more extended training is 
the preponderating factor. If those who took extension 
courses because they realized the need for more extended 
training are combined with those who took the work in prep- 
aration for a particular job, it is found that 58.5 per cent 
of all students making replies took extension courses because 
these courses supplied a deficiency in their earlier training. 


TABLE VI. 


INFLUENCE OF PERSONALITY OF EXTENSION TEACHER. 


Replies of University and College Attendants. 




















Percentege of Total Percentage of Replies 
Replies. Expressing Opinion. 
Form of Inquiry. ¢ 
° 
f) 2 28 fle 
) 
Was the personality of your 
instructor an influential ele- 
ment in your extension work? |62.4 |17.6 {20.0 78.0 |22.0 
Did he willingly and cheerfully 
answer all inquiries?........ 90.0} 0.6] 9.4 99.5} 0.5 
Were his comments accurate 
end complete? ......ccvccseces 87.6 | 4.0] 8.4 95.6} 4.4 
Were his comments and sugges- 
tions stimulating and encour- 
aging to greater efforts?...... 78.2 | 4.6 {17.2 94.5) 5.5 
aj+ ; 6 
£121 8 losleo8| 813 og 
& J z, 2 Pa) ° a he] 
2)/a]7|*3lss) 2) 8 & sa 
Relative influence of extension 
teacher and residence teacher | 3.4 |26.3 |37.7 |32.6 |29.7 | 5.1 |38.9 |56.0 |44.0 
































The third question for which an answer was sought was the 
influence of the personality of the extension teacher. As this 
influence could be measured only relatively, again the opinions 


of university and college graduates and attendants were tab- 
28 


a 
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ulated. These answers are given in Tables V and VI and a 
summary is given in Table VII. To give a correct analysis 
of, or to epitomize completely these opinions, is extremely 
difficult. For evidently all opinions do not have the same 


TABLE VII. 
INFLUENCE OF PERSONALITY OF EXTENSION TEACHER. 


Replies of University and College Graduates and Attendants Combined. 




















Percentage of Total Percentage of Replies 
eplies. Expressing Opinion. 
Form of Inquiry. 
i=] 
°o 
8) 2 |28 Z| ¢ 
° 
Was the personality of your 
instructor an influential ele- 
ment in your extension work? |58.5 |22.5 |19.0 72.2 |27.8 
Did he willingly and cheerfully 
answer all inquiries?........ 88.0] 1.3 110.7 98.6] 1.4 
Were his comments accurate 
and complete?.............. 85.4] 3.6/11.0 96.0} 4.0 
Were his comments and sugges- 
tions stimulating and encour- 
aging to greater efforts?....|74.0| 7.5 118.5 91.0} 9.0 
gl oflta| lal s 23 
8) 2] 8 |2e12) 2] 2 | § |82 
ela il") Sisa|/4]a]- [se 
Relative influence of extension 
teacher and residence teacher | 5.2 |26.5 {37.3 [31.0 |31.7 | 7.6 |38.4 |54.0 |46.0 
































validity or weight. Plainly, the judgment of a young man 
just out of school is not so cogent as that of a man of mature 
years and of wide experience. Nevertheless, the recollections 
and impressions of the young man are probably more keen 
and vivid than the recollections of one whose school experi- 
ences are twenty-five years in the past. Furthermore, some 
of the replies bear evidence of considerable pondering and 
thought, while others bear evidence of being mere offhand 
opinions without much consideration. Some answer posi- 
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tively while others are non-committal, and after reading con- 
siderable circumlocution one is still in doubt as to the writer’s 
real judgment. 

When due consideration is given to the maturity, the 
scholastic training, the practical experience, and the facility of 
expression of the respondents, one is impressed with the im- 


TABLE VIII. 


INFLUENCE OF PERSONALITY OF EXTENSION TEACHER. 


Replies of Normal School, Commercial School, Academy, and Law 
School Attendants and Graduates. 








Percentage 
Percentage of of Replies 
Total Replies. Expressing 
Opinion. 
Form of Inquiry. 
g 
n rot os DQ 3 
» 12/43 Z 
io) 








Was the personality of your instructor an- 
influential element in your extension work?. . |83.3] 8.3 | 8.4} 91.0] 9.0 
Did he willingly and cheerfully answer all 
I Sh or i Sia no ncyrdch ls i eres nical a hed oie ee 97.2} .0| 2.8} 100.0 0 
Were his comments accurate and complete?..../92.0] 5.4 | 2.6] 94.0] 6.0 


and encouraging to greater efforts?......... 86.0} 2.7 |11.3] 97.0] 3.0 




















portance the students attach to the influence of the instruc- 
tor’s personality. If culture can properly be defined as the 
result of the action and reaction of personalities, the replies 
show that the students have a keen sense of this reaction when 
present and of its need when not present. Several of the 
answers and comments show that the student had a keen ap- 
preciation of the importance of this reaction of personalities 
in any scheme of education. For example, one graduate says: 

**T cannot help but feel that the whole ‘nib’ of this ques- 
tionnaire is centered about the solution of this last question.”’ 

With a realization of the importance attached to their an- 
swers, it is surprising to find that 49 per cent of the college 


Eres ere 
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and university graduates testify that the instructor’s in- 
fluence is just as immanent and potent in correspondence in- 
struction as in residence instruction. 

The legitimacy of this conclusion is confirmed by an analy- 
sis of the replies of university and college attendants but not 
graduates, 44 per cent of which give a like estimate of the 
relative influence of the two types of instructors. The dif- 
ference in the percentages, only 5, is perhaps due to the more 
vivid recollection of the extension teacher’s influence in the 
first case and of the resident instructor’s in the second case, as 
the second group contains a greater percentage of younger 
men. 

TABLE Ix. 


INFLUENCE OF PERSONALITY OF EXTENSION TEACHER. 


Replies of High School Graduates. 








Percentage 
Percentage of of Replies 
Total Replies. Expressing 
Opinion. 
Form of Inquiry. 
g 
° o- ° 
fie jzz] 2 | 2 
° 





Was the personality of your instructor an 
influential element in your extension work?.. . |66.6 |10.9 |22.5] 86.0 | 14.0 
Did he willingly and cheerfully answer all 


tants go lle wk cots eke ene 86.0} 1.0|13.0} 99.0 1.0 
Were his comments accurate and complete?. ... |84.0} 3.0/13.0} 97.0 3.0 
Were his comments and suggestions stimulating 

and encouraging to greater efforts?.......... 80.0} 3.3/16.1} 96.0 4.0 




















It is obvious that to measure the influence of the personal- 
ity of an instructor is extremely difficult if not impossible. 
However, its importance as an element of a teacher’s quali- 
fication will not be gainsaid by anyone, and the fact that 46 
per cent of those who have had both types of teachers are con- 
vinced that the personality of the instructor is as influential 
through correspondence as through personal contact is a 
revelation. 

















EXTENSION COURSES IN ENGINEERING 419 


Supplementing and supporting the replies of the college 
graduates and attendants on the influence of the personality 
of the instructor are the replies of students in the other 
groups. These replies are tabulated in Tables VIII, IX, and 
X. These tables summarize the opinions of students who have 
not attended a technical school, and hence are an indication 
of the influence of the personality of the extension teacher 
only. Any opinion concerning the relative influence of ex- 
tension and residence teachers is omitted. 


TABLE X. 
INFLUENCE OF PERSONALITY OF EXTENSION TEACHER. 
Replies of High School Attendants, Grade School Graduates, and 








Attendants. 
Percentage 
Percentage of of Replies 
Total Replies. Expressing 
Opinion. 
Form of Inquiry. 
g 
3 ° o-a 8 ° 
» 121428) 2 Z 
° 





Was the personality of your instructor an 
influential element in your extension work?...|69.0| 9.0 |22.0} 88.0] 12.0 
Did he willingly and cheerfully answer all 


SR RRP eT ye ae ae ee 86.0} .0 {14.0} 100.0 0 
Were his comments accurate and complete?. .. ./85.0} 1.5 |13.5] 98.0 2.0 
Were his comments and suggestions stimulating 

and encouraging to greater efforts?.......... 82.0} 1.5 {16.5} 97.0 3.0 




















These tables, however, show conclusively that the personal- 
ity of the extension teacher is a potent influence in stimulating 
the extension student to greater effort, and that the personality 
of the extension teacher is an immanent and influential ele- 
ment of his instruction, although the student and teacher 
may never see each other face to face. For typical replies 
see Appendix. 

CoNCLUSION. 


An impartial analysis of the replies received gives quite 
definite answers to the three most important questions sub- 
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mitted in the introductory letter to the questionnaire. These 
answers are: R 

1. With reference to the equivalence and effectiveness of 
extension courses and instruction, an average of 82 per cent 
of those qualified to express an opinion state that in so far 
as content of course and the effectiveness of the instruction 
is concerned, the extension courses are equal to the courses 
given in residence. 

2. With reference to the development of self-reliance, in- 
itiative, originality, and power of expression an average of 
92 per cent testify to the equivalence or superiority of ex- 
tension courses and instruction. 

3. The extent and nature of the demand for extension train- 
ing evidently varies widely, but the preponderating demand is 
from those who feel the need for further training or for train- 
ing for a specific job. 

The next greatest demand comes from those who are either 
preparing for college or from those who wish to complete 
their formal training. 

4. While the opinions concerning the relative influence of 
the personality of the extension and residence instructor vary 
widely, the conclusion is unavoidable that the influence of 
the extension teacher, while perhaps not quite so manifest 
as in residence work, is nevertheless, a very potent factor in 
the instruction. In short, the personality of the instructor 
is just as important a factor in one ease as in the other. 


APPENDIX. 


Typical Replies of Students on the Influence 
of Teacher’s Personality. 


2. ‘‘In the case of an extension teacher the personality is 
no doubt more apparent than that of a residence teacher 
whose instructions are to a class, rather than to an in- 
dividual.’’ 

4. *‘It could be about equal, but I don’t think it was in 
my case.”’ 
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8. ‘‘Influence of personality of extension teacher can not 
compare with that of the residence teacher unless the resi- 
dence teacher is very poor. We miss the personal contact. 
I consider the course valuable, though. It reviews us and 
grounds us in the theory. We cannot go to school all our 
lives and as we rapidly lose that which we do not use, it is a 
means of retaining a broader knowledge.’’ 

10. ‘‘Personality, as distinct from a knowledge of the sub- 
ject taught, has less influence in the case of the correspondence 
teacher. The best informed residence teacher can make a 
course a bore and actually hinder the progress of his stu- 
dents by deadening their interest and hampering their initia- 
tive, but the correspondence student knows little or noth- 
ing about his instructor, and is only influenced by the skill 
with which the latter guides his work.”’ 

17. ‘‘I believe the better side of the teacher’s personality is 
naturally shown in his letters—just as a voice over the tele- 
phone is generally more pleasing than at close range. If the 
instructor does have a ‘bad side’ the extension student doesn’t 
know it.’’ 

26. ‘‘I believe it is impossible for the extension teacher 
to exert as much personal influence as the residence teacher.’’ 

28. ‘‘Personality of extension teacher practically nil.’’ 

33. ‘‘In my case just as influential.’’ 

54. ‘‘ Each seems to have an advantage over the other. The 
instructor should use every opportunity to make the influence 
of his personality felt by the student. The student is always 
eager to have a personal feeling or interest established in his 
work. In one case I had to ask the name of the instructor 
grading my work before I could learn his name.’’ 

65. ‘*To the extension student, it seems that he is a class of 
one in whom his instructor is profoundly interested. The 
instructor carefully refrains from displaying any less de- 
sirable traits of his personality. The student forms an un- 
biased opinion from his own judgment of the instructor. In 
residence, being in daily contact with the student, the in- 
structor can less successfully conceal any defects in personal- 
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ity which may exist. The opinion of the student, as well as 
his attitude toward his instructor and his work, is largely in- 
fluenced by any display of such defects and by the reaction 
which they produce in his fellow students.’’ 

87. ‘‘It is not necessary to see a man to know him—and if 
Mr.—can teach half as well in residence as he can by corres- 
pondence, he is a good teacher.’’ 

97. ‘‘Think a residence teacher far superior. Correspond- 
ence instruction becomes mechanical, impersonal, and often 
depressing. Teachers work for the fee, and frequently care 
nothing for the intellectual welfare of the students, but I 
have found that most university professors eliminate the 
human element in their work.’’ 

102. ‘‘ Better than residence teacher, in my case.’’ 

119. ‘‘I do not think an extension teacher can ever take the 
place of a residence teacher. The personal contact is lacking. 
I think it is the next best thing, however.’’ 

131. ‘‘The extension teacher may have as much influence 
as the residence teacher, though in a different way. From the 
former, the student may receive more direct instruction than 
is often possible from the latter, especially in large classes.”’ 

132. ‘‘I probably do not understand this question. Taking 
it as I interpret it, I should say there was no difference in the 
influence of the personality of the instructor, provided that in 
correspondence instruction the instructor’s influence func- 
tions at all. However, in the nature of the case the prob- 
ability is that in correspondence courses the instructor’s in- 
fluence will not be felt unless he makes a definite point of 
making it felt. On the other hand, in residence instruction 
the influence of the instructor cannot help but be felt—us- 
ually by way of stimulating the student in his work. The 
one exception, in my experience, has been the man who has 
adopted an attitude of negation toward life’s fundamental 
values, beauty and truth, a confessed cynic in other words. 

I can see no reason why a correspondence teacher cannot 
exert quite as great a stimulating influence upon his students 
as the residence teacher. To start with, it seems to me that 
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it will take less effort for him to establish personal contact 
with the student, in fact I hardly see how he ean avoid think- 
ing of his students as individuals. It is a very simple matter 
for the resident teacher to think of his ‘‘class’’ as against the 
individuals in the class. Moreover, in direct contact with the 
students, I find there are prejudices arise, toward individual 
students, which require much of the teacher’s energy to over- 
come. I think this is less likely to occur in correspondence. 

In short, my personal feeling is that after all the advantages 
of instruction—in theoretical work—have been taken into 
consideration, correspondence work, from the point of view 
of the teacher’s influence, may have such a balance of ad- 
vantages, that it may be made to compare exceedingly well 
with residence instruction.”’ 


DIscussION 


D. C. Jackson: Mr. President, I will ask Mr. Jansky a ques- 
tion, if he will allow me. The thing that impressed me was 
the effectiveness with which he made his study, but I observe 
he speaks in no way of the relative age of students in residence 
and those who are college graduates or former resident stu- 
dents who are in extension work. It is obvious that those in 
extension work are the older on the average, because they have 
already gone through some study in residence. I wonder 
whether he has given any consideration to that fact with a 
view to explaining some differences that he may find between 
the attitude of the extension students and the resident stu- 
dents. In other words, is there greater influence or equal 
influence of the instructor in the extension methods of Wis- 
consin which is not so in correspondence courses generally ? 
Is it perhaps due to the fact that the students are more 
mature and, therefore, recognize the desirability of meeting 
the instructor on his own ground as it were? Is the effective- 
ness of the extension teacher as practiced in Wisconsin per- 
haps partially due to the maturity of the students? 

Those questions are not only pertinent, but it seems to me 
primary and the answers must be before us before we can 
really utilize the proposals of Professor Jansky successfully. 
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Mr. Jansky: I think I mentioned that the ages were not 
averaged; an average age means nothing. The ages of the 
university graduates, as I stated, range from recent gradu- 
ates, about twenty-three years, to fifty and sixty years. I 
averaged the ages of the two university and college groups 
because I surmised that their opinions were somewhat con- 
ditioned by the relative remoteness of their school experi- 
ences. The preponderance of opinions that the resident in- 
structor was more influential than the correspondence instruc- 
tor was found in the second group. The average age of this 
group is 28 years, and of the first group it is 33 years. The 
second group contains a greater number of younger men. 
This, it seems to me, accounts for the difference of five per 
cent mentioned in the paper. 

It is a matter of remembrance. A man’s recollection of 
what took place last week is clearer than it is of what took 
place twenty-five years ago. The man sixty years of age has 
forgotten most of his resident instructors though he is ac- 
quainted with the correspondence instructor at the time. The 
conclusion I reach is that you cannot put any mathematical 
value on these replies. They may point to this: the person- 
ality of the instructor is potent in either case. That is the 
point I am emphasizing. 

Mr. Jackson: That doesn’t quite answer my question, it 
partially does. If I understand your statement, it rather 
emphasizes my point. The way I understood it before was 
that perhaps the view of the older man as to the effectiveness 
of the personality of the instructor is based upon the sense of 
the moment and consequently the correspondence or exten- 
sion instructor may seem to him more effective, while the 
younger man who has the two side by side seems to indicate 
that the resident instructor is more effective. 

Mr. Jansky: Yes, I think that is so. 

Mr. Jackson: I didn’t get the last point from your pre- 
vious statement. I really wonder if there isn’t another 
factor; that is, whether the relatively greater effectiveness 
of the extension instructor for the older man may not be due 
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to his greater maturity. That is what I am really aiming at. 

Mr. Jansky: That is perhaps true also, but maturity is not 
the sole factor. Perhaps it is true primarily for the reason 
that the correspondence instructor does not come in personal 
contact with the men. 

I am not saying at the present time anything about another 
type of extension instruction which is coming into vogue at 
the University of Wisconsin. We are carrying the Univer- 
sity of Wisconsin to Milwaukee. Professors Bennett and R. S. 
McCaffery have been conducting seminar courses there for two 
years. The data on those courses are not included in this re- 
port. They are extension courses of a kind that is going to 
come more and more to the fore, because there is a demand 
for them. 

Just to liven things up a little, I will read you some of the 
replies to the question on the influence of the instructor and 
then I will tell you something about the character of the in- 
dividuals who wrote them. Taking one offhand, No. 102 says, 
“Better than residence teacher in my case.’’ Now we will 
see who 102 is. He is twenty-seven years of age, and a gradu- 
ate of the University of Wisconsin in mining engineering. 

No. 126: ‘‘I have known few good practical technical 
teachers who have a character building personality. The in- 
fluence of the average technical professor on personality is 
nil.’’ 

No. 126 is twenty-five years of age, from the Colorado 
School of Mines, a chief engineer. 

No. 4: ‘‘It could be about equal, but I don’t think it was 
in my case.”’ 

No. 4 is a graduate of Johns Hopkins University, twenty- 
five years of age, a sales engineer. 

You can not evaluate these replies numerically, they are 
merely indicative. Have I answered your questions? 

Mr. Jackson: You have. I want to add one thing. I think 
we are greatly indebted to Professor Jansky for bringing this 
idea forward. With this paper of his and with the wealth 
of data as well as experience which they have in the Exten- 
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sion Department of the University of Wisconsin, it is possible 
that Professor Jansky could give us further light on the 
question of how far we ought to go in extending our expendi- 
tures for residence apparatus and residence teachers and how 
far we can reduce that expenditure and still maintain the 
character of work we wish to do. 

I will speak of the non-resident work that Mr. Jansky spoke 
of from the standpoint of the graduate. One of the great 
electrical manufacturing companies has one of its largest es- 
tablishments in one of the suburban towns, virtually in Bos- 
ton. That company through the officers of its shops stated 
that they would like to have some graduate work carried on 
for the benefit of their younger engineers by the Electrical 
Engineering Department of the Massachusetts Institute of 
Technology. They later asked also the Mechanical Engi- 
neering Department to undertake it. 

We have taken that up, it being understood that only men 
who are engineering graduates from good schools and who are 
prepared to take our graduate work shall go into it; at least, 
if they are not fully prepared they must prepare before they 
can go into it. The conditions are such that the men may 
get our degree. They will do about half the work while they 
are in the shop and the other half while on leave of absence 
at the Institute of Technology. Their researches and so on 
are carried on finally there. 

The plan has been in effect now for one entire year and has 
gone very well. There is a greater call for it than we thought 
there would be. The second year starts auspiciously with 
respect to applications for admission. The young men are 
only those whom the company has had in its employ for a year 
and is willing to recommend as desirable for such study and 
to whom it is willing to grant a leave of absence of a half 
year within two years on pay or under some consideration. 
So they are good men. 

Notwithstanding all those circumstances with which the 
choice has been surrounded to make sure that they are 
properly qualified students, I have found a great deal of 
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criticism amongst the engineering school men of our under- 
taking such an enterprise. But I have found no criticism 
of it in the industry. I am wondering whether the engineer- 
ing school men may not be a bit over-conservative in regard 
to this particular matter. I will add that the work is carried 
on with the full authority of the faculty of the Massachusetts 
Institute of Technology, and I am, therefore, not speaking of 
any criticism among the faculty. I am speaking of criticism 
that has come'to me from others; one man after another. 

Mr. Jansky: I would like to make one or two remarks on 
that though I will not discuss it in detail. The conservatism 
that Professor Jackson has mentioned is inherent in human 
nature. I am inclined to believe that conservatism is to a 
great extent the result of pride of possession and not always 
the result of acquaintance with other means of instruction or 
with other things. An individual will buy a medium priced 
automobile and immediately it is the equal of a Packard. 
Why? Because it is his. Our literary brothers have been 
educated along certain lines and by certain processes. Con- 
sequently they believe these lines and these processes unique 
in the acquisition of a liberal education. Why? You can 
draw your own conclusions. 

As far as correspondence instruction is concerned, I have 
had experience not only as an instructor but also as a student. 
The instructor, Professor Hoover of the Ohio University, made 
me feel as well acquainted with him as I was with the in- 
structors who were over me at the university, and I accom- 
plished, I am perfectly frank to say, more than I did in resi- 
dence. 
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Rolla, Mo.; D. J. Demorest, Dorsey A. Lyon, R. 8. McCaffrey, 
Alfred Stansfield, Bradley Stoughton, F. A. Thomson. 

15. Civil Engineering: W. K. Hatt, Chairman, Purdue University, La- 
fayette, Ind.; G. J. Davis, W. C. Hoad, H. J. Hughes, L. W. 
McIntyre, Louis Mitchell. 

16. Mechanical Engineering: A. C. Willard, Chairman, University of 
Illinois, Urbana, Ill.; A. G. Christie, E. A. Fessenden, J. A. f 
Hunter, F. V. Larkin, G. L. Larson, F. H. Vose. i 

17. Electrical Engineering: H. E. Dyche, Chairman, University of Pitts- 
burgh, Pittsburgh, Pa.; Paul Cloke, R. E. Doherty, F. A. Fish, 
H. H. Higbie, A. 8S. Langsdorf, T. R. Rosebrugh. H 

18. Mining Engineering: G. M. Butler, Chairman, University of : 
Arizona, Tucson, Ariz.; W. R. Appleby, H. M. Boylston, T. J. 

Hoover, W. B. Plank, R. M. Raymond, F. W. Sperr. 

19. Drawing and Design: T. E. French, Chairman, Ohio State Univer- 
sity, Columbus, O.; F. G. Allen, F. G. Higbee, H. M. McCully, 
O. A. Leutwiler, C. V. Mann, H. W. Miller. 

20. Standardization of Technical Nomenclature: J. T. Faig, Chair- 
man, Ohio Mechanics Institute, Cincinnati, O.; R. L, Daugherty, 
J. E, Emswiler, 8. A. Moss. 

21. BR. O. T. O.: P. F. Walker, Chairman, University of Kansas, Law- 
rence, Kans.; A. H. Lovell, C. R. Mann, A. Marston, Harrison 
Tilghman. 

22. Chemical Engineering: A. H. White, Chairman, University of 
Michigan, Ann Arbor, Mich.; C, A. Mann, H. C. Bashioum, R. 

H. McKee, J. R. Withrow. 

23. Agricultural Engineering: J. B. Davidson, Chairman, Iowa State 
College, Ames, Ia.; William Boss, 8. H. McCrory, D. Scoates, 

O. W. Sjogern, H. B. Walker, R. B. West. 

24, Student Personnel Studies: C. E. Seashore, Chairman, University of 

Iowa, Iowa City, Ia.; W. J. Creamer, Jr., O. E. Eshbach, C. E. 

Hewitt, D. G. Paterson, J. E. Walters, 8. K. Young. 
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25. Safety: J. O. Keller, Chairman, Pennsylvania State College, State 
College, Pa.; M. E. Cooley, H. J. Hughes, F. P. McKibben, W. 
T. Magruder, R. M. Raymond. 

. Relations of Engineering Colleges with Railroads: E. C. Schmidt, 
Chairman, University of Illinois, Urbana, Ill.; M. 8S. Ketchum, 
Anson Marston, C. H. Mitchell, A. A. Potter, H. E. Riggs, G. F. 
Swain, F. E. Turneaure. 

. Modern Foreign Languages: M. E. Cooley, Chairman, University 
of Michigan, Ann Arbor, Mich.; J. B. Crenshaw, A. dePierport, 
J. R. Macarthur. 

. Mechanics, A. P. Poorman, Chairman, Purdue University, Lafay- 
ette, Ind.; G. P. Boomsliter, S. G. George, C. C. More, C. E. Paul. 

. Materials of Engineering: H. C. Berry, Chairman, University of 
Pennsylvania, Philadelphia, Pa.; H. W. Hayward, H. F. Moore, 
G. C. Priester, H. H. Scofield, M. O. Withey. 

. Orientation and Engineering Problem Courses: F. C. Dana, Chair- 
man, Iowa State College, Ames, Ia.; C. W. Beese, J. J. Richey, 
E. R. Wileox, E. H. Wright. 

. Lamme Award: D. C. Jackson, Chairman, Massachusetts Institute 
of Technology, Cambridge, Mass.; F. L. Bishop, T. E, French, 
C. F. Scott. 


SPECIAL COMMITTEES 


Economic Content of Engineering Curricula: H. E. Riggs, Chairman, 
University of Michigan, Ann Arbor, Mich.; A. A. Potter, Secre- 
tary, Purdue University, Lafayette, Ind.; C. L. Cory, J. C. L. 
Fish, Morris Knowles, C. E. Lucke, L. C. Marshall, P. M. Lincoln, 
M. C. Rorty, P. F. Walker, A. C. Willard. 

Name of the Society: W. T. Magruder, Chairman, Ohio State Univer- 
sity, Columbus, O.; Il. W. Tyler, P. F. Walker. 


DIVISION OF DEANS AND ADMINISTRATIVE OFFICERS 
M. 8. Ketchum, Chairman, University of Illinois, Urbana, Ill. 


REPRESENTATIVES OF THE SOCIETY ON VARIOUS COMMIT- 
TEES, BOARDS, AND COMMISSIONS 


American Engineering Standards Committee: 
Symbols and Abbreviations: 8. A. Moss, General Electric Co., 
West Lynn, Mass. 
Preferred Numbers: C. E. Lucke, Columbia University, New York 
City. 
Standards for Drawings and Drafting Room Practice, sponsored by 
8S. P. E. E. and A. 8. M. E.: T. E. French, Ohio State Univer- 
sity, Columbus, Ohio. 
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Standardization of Graphical Presentation: Sectional Committee: T. 
E. French, The Ohio State University, Columbus, Ohio. 

Charles A. Coffin Fellowships and Research Committee: O. M. Leland, 
University of Minnesota, Minneapolis, Minn. 

American Council on Education: F. L. Bishop, C. J. Tilden, and W. 
E. Wickenden. 


ADVISORY CONFERENCE COMMITTEE OF THE NATIONAL 
INDUSTRIAL CONFERENCE BOARD AND THE SOCIETY 
FOR THE PROMOTION OF ENGINEERING EDUCATION. 


Representing Industry. 


BusH, 8. P., President, Buckeye Steel Castings Co., Columbus, O. 

CorFin, H, E., Vice-President, Hudson Motor Car Co., Detroit, Mich. 

Dickson, T. C., Col., U.S.A., Commanding Officer, U. S. Arsenal, Water- 
town, Mass. 

E.LioTt, HowarD, Chairman, Northern Pacific R.R., New York City. 

Herr, E. M., President, Westinghouse, E. & M. Co., New York City. 

NicHOoLs, Wm. H., Chairman, Allied Chemical & Dye Corp., New York 
City. 

Rogers, A. H., Consulting Engineer, 42 Broadway, New York City. 

SHaRPE, Henry D., Treasurer, Brown & Sharpe Mfg. Co., Providence, 
R. I. 


Representing Engineering Education. 


BisHop, F. L., Dean, Schools of Engineering and Mines, University of 
Pittsburgh. 

Fernap, R. H., Professor of Mechanical Engineering, University of 
Pennsylvania. 

Hueues, H. J., Dean, Harvard Engineering School. 

Jackson, D. C., Professor of Electrical Engineering, Massachusetts 
Institute of Technology. 

Roz, J. W., Professor of Administrative Engineering, New York Uni- 
versity. 

Scuneiper, H., Dean, College of Engineering and Commerce, University 
of Cincinnati. 

Scorr, C. F., Professor of Electrical Engineering, Sheffield Scientific 
School, Yale University. 











PUBLICATIONS OF THE BOARD OF INVESTIGA- 
TION AND COORDINATION. 


Form.—The permanent publications of the Board will ap- 
pear in three distinct forms. They will be published serially 
in the Journal of Engineering Education in order to place 
the entire body of material in the hands of the individual 
membership of the Society ; they will be published in pamphlet 
form as a series of Bulletins and Reports, designed to provide 
convenient work material for faculty committees and means 
of reaching persons with particular interests; and they will 
subsequently be collected in substantial bound volumes for 
preservation and reference. 

Free Circulation.—Individual members of the Society will 
normally receive this material through the Journal, and may 
purchase it in pamphlet or book form at a nominal cost. A 
copy of each publication of the Board will be sent without 
charge to the president and to the dean or other administrative 
head of each engineering college or division of every institu- 
tion in the United States and Canada which grants degrees in 
engineering. A copy of each publication will also be supplied 
to the several chairmen of faculty committees on educational 
policy appointed in conjunction with the Board’s general 
program. Libraries will be supplied with the bound volumes 
without charge. 

Circulation Through Local Institutions.—The Board sug- 
gests that the heads of the engineering colleges act as the 
principal channels through which to bring the work and fruits 
of the investigation to the attention of certain groups within 
their respective spheres of influence. These groups include: 


a. Heads of non-engineering colleges or departments in the 
same or other institutions ; 

b. Regents, trustees and members of visiting committees ; 

ce. Members and officers of State Boards of Education ; 

d. Principals of secondary schools; and 

e. Influential alumni. 
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While it may be worth while to supply complete sets of pub- 
lications in some eases, it will probably be more effective, as a 
general rule, to make a selection of particularly relevant ma- 
terial and to transmit it with some personal communication 
calling attention to its character and significance. This is a 
matter for local initiative and handling, and to be accom- 
plished, in general, at local expense. 

Sale of Publications.—The Board meets the expense of 
the publication of its material in the Journal of Engineering 
Education. Publications in pamphlet and book form are 
priced to cover only the cost of reprinting, binding and hand- 
ling. They may be obtained in any desired quantity from 
the Lancaster Press, Prince and Lemon Streets, Lancaster, Pa. 
A list of the publications now available and their prices is 
appended. 


Publications Now Ready, with Prices. 


Preliminary Report of the Board of Investigation and Co- 


SD bikinitcenadiatanaes 20 cents. 
Preliminary Report of the Director to the Board and to the 
EE nian hha cascwe eaten 15 cents. 
Summary of the Fact-Gathering Stages of the Investiga- 
GN is ciendateuwsensncontmenl 15 cents. 
Bulletin No. 1, Engineering Students at the Time of En- 
trance to College ............ 20 cents. 
Bulletin No. 2, Admissions and Eliminations of Engineering 
DN ncchanesdenneues wane 20 cents. 
Bulletin No. 3, Engineering Graduates and Non-Graduate 
Former Students ............ 20 cents. 


Bulletin No. 4, Engineering Teaching Personnel ...20 cents. 
Bulletin No. 5, Supplementary Activities of Engineering Col- 


BEE: ssccuccveesenececuebies 15 cents. 
Bulletin No. 6, Costs of Engineering Education .. 15 cents. 
Bulletin No. 7, Engineering Degrees ............ 15 cents. 
Bulletin No. 8, A Study of a Group of Electrical Engineer- 
Mit GORGES 0 once cececsesss 15 cents. 


Bulletin No. 9, A Summary of Opinions Concerning Engi- 
neering Curricula ........... 20 cents. 
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Publications in Preparation. 


. 10, 
11, 
. 12, 
a 

. 14, 


. 15, 


? 


.¥, 
. 18, 


. 19 
. 20, 


’ 


Analysis-of Curricula and Entrance Re- 
quirements of Engineering Colleges. 

Evolutionary Changes in Engineering Cur- 
ricula, 1870-1924. 

The Cooperative Method of Engineering 
Education. 

Special Inquiries in Engineering Education 
by National Engineering Societies. 

Placement Examinations as Measures of 
Preparation and Ability. 

Agencies for the Accrediting of Secondary 
Schools. 

The Economic Content of Engineering Cur- 
ricula. 

Causes of Failure and Elimination of Engi- 
neering Students. 

The Relations of Professional Organizations 
and Professional Schools. 

Engineering Education in Europe. 

Engineering Education and the Manufac- 
turing Industries. 





THE ENGLISH DEPARTMENT 


There is one sentence in the Preliminary Report of the 
Board of Investigation and Codrdination recently presented 
for discussion by the Association of Deans in Washington that 
has great significance for the Committee on English. In fact 
it so well formulates the ideal toward which this committee 
has been working for the past decade that it comes as a rather 
startling sanction of the general agreement reached in the 
joint conference of deans and teachers of English held in June 
at Iowa City. 


The sentence reads as follows: 


‘‘There should be a band of humanistic subjects extending 
throughout the curriculum. To increase the range of such 
work available in addition to the required work in English 
and economics, much of it may properly be on an elective 
basis.”’ 


The discussion at the Iowa City meeting gave striking evi- 
dence that English composition is now generally recognized 
as an important and integral part of the training of the engi- 
neering student. He must be able to write and to speak or 
he is doomed to find himself without the means of delivering 
his ideas. The courses in freshman composition are develop- 
ing a high order of efficiency. They are being more and more 
correlated with the other courses the student is taking; they 
are given life and vivid motive by a recognition of special 
interests of the student. Moreover there is a growing sense 
of responsibility throughout our faculties for codperative ef- 
fort in establishing habits of correct usage. All this is more 
or less past history, although it does represent a real achieve- 
ment on the part of our colleges. 

But the evidence was also clear from the discussion at that 
really significant meeting that the engineering colleges are at 
the beginning of a new epoch in the development of their 
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work in English. The tool value of English is being subordi- 
nated to its longer humanistic value. Courses in Freshman 
English are beginning to take on a new function. They must 
somehow intrigue the boy’s interest in reading; they must 
dissipate the prejudices against the study of literature with 
which he often comes from high school; they must somehow 
develop a critical standard which will serve him in his choice 
of books and plays. Thus the English courses required of the 
freshmen are beginning to combine certain ideal values with 
those very practical ones claimed for them in the past. 

Even more noticeable is the tending to extend the work in 
English over a longer period. The one-semester course be- 
comes two. There is added an advanced course to be taken 
in the sophomore year. A junior or senior course is offered 
for those who can afford the time. Sometimes these develop- 
ments represent the ambitions and ideals of the English teach- 
ers but, happily enough, they also often represent the demand 
of the students themselves. It is often almost pathetic to 
see how much they want these finer things of the spirit to 
balance the grind of their technical studies. Case School of 
Applied Science reported that when last year an elective 
course in literature was offered, thirty students elected it, al- 
though it met at the lunch hour, was elected as an extra sub- 
ject, and gave no credit for graduation. Such an instance is 
quite typical of what is often the initial impulse toward the 
extension of the English work by the development of elective 
courses. At Purdue University where the work is. highly 
developed, Professor Creek reported that in addition to four 
semesters of required English in the freshman and sophomore 
years, about 120 juniors and 100 seniors have elected courses 
not required for graduation. At the University of Michigan, 
where the work in English has been evolving for twenty-seven 
years contemporaneously with the rest of the engineering cur- 
riculum, fifteen elective courses, most of them in literary 
appreciation and criticism, are offered. It is a source of some 
pride to that college that 60 per cent of the students enrolled 
in English are in elective courses. These cases are typical. 
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From the college with a reading list as its one means of en- 
couraging the students’ interest in good literature to the col- 
leges with highly developed systems of elective courses, there 
is everywhere evident a growth in interest in the study of 
literature. 

How beautifully it illustrates the ideal condition which that 
inspired sentence in the Report of the Board of Investigation 
so happily presages. The interpenetration of the curriculum 
of technical studies by the English courses has been a matter 
of natural expansion. It has been aided by no propaganda, 
nor animated by any very conscious pedagogical theory. Our 
students have been interested and we responded to that in- 
terest. But here it is coming to pass, the very thing ought to 
be. Here is the band of English courses extending through- 
out the four years of the curriculum. And the range of those 
courses is enormously widened and their humanistic effort 
greatly deepened by the fact that they are so largely on an 
elective basis. 

The Committee on English hopes to be of service to engi- 
neering education by doing all it can to encourage the exten- 
sion of the work in English in our engineering colleges by the 
development of elective courses. It solicits correspondence 
regarding the matter. Address J. Raleigh Nelson, Chairman, 
927 Forest Ave., Ann Arbor, Michigan. 








MINUTES OF THE MEETING OF THE COUNCIL OF 
THIS SOCIETY, COSMOS CLUB, WASHING— 
TON, D. C.. NOVEMBER 18, 1926 


Present: G. C. Anthony, F. L. Bishop, G. M. Braune, B. M. 
Brigman, W. K. Hatt, D. C. Jackson, M. 8. Ketchum, O. M. 
Leland, Anson Marston, C. V. Mann, C. H. Mitchell, E. B. 
Norris, G. B. Pegram, Harold Pender, A. A. Potter, R. I. Rees, 
W. S. Rodman, R. A. Seaton, C. F. Scott, F. E. Turneaure, 
J. W. Votey, W. E. Wickenden, P. F. Walker. Also C. E. 
Seashore and H. P. Hammond by invitation. 

Professor D. C. Jackson reported progress on the Lamme 
medal. 

It was moved that the 1927 meeting of the Society be held 
at the University of Maine the week beginning June 27, 1927, 
unless their summer term begins that week. In that case 
the meeting will be held the week of June 20, 1927. The 
exact time was left to President Boardman of the University 
of Maine and the Executive Committee of this Society.* 
Carried. 

Professor C. F. Scott, Chairman, Board of Investigation 
and Codrdination, made a statement regarding the work of 
the Board of Investigation and Coérdination. ‘‘The meeting 
to be held at this time in Washington is a joint meeting of 
the Board and the Division of Deans and Administrative of- 
ficers, arrangements for which were made at the suggestion of 
the Board at the Iowa City Convention. The first or fact 
finding stage of the investigation is now coming to its com- 
pletion and the present meeting is planned for the inaugura- 
tion of action by the schools. 

‘‘The Board is preparing its report in two parts, the first 
relating to the facts and the second to conclusions and recom- 
mendations. The facts are to be presented in pamphlets, 


* Since this action the date of the meeting has been set, beginning 
Monday afternoon, June 27, and closing Thursday, June 30. 
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nine of which are now printed. There is also at hand a pre- 
liminary report of the conclusions and recommendations which 
is also in printed form. These pamphlets are now officially 
presented to you as the progress report of the Board. 

‘“*A general statement on behalf of the Board will be 
made by President Aydelotte at the dinner this evening and 
at the session tomorrow Messrs. Wickenden and Hammond 
will present the report. You will find that the Board pro- 
poses six points for consideration and action by the schools. 
These were carefully selected at a three day meeting of the 
Board in Pittsburgh held last month. They were then put 
in form by the staff and again submitted to the Board. The 
comments were reviewed by the publication committee and 
again revised by the staff and now appear in the printed re- 
port. 

‘*Regarding funds, it was reported to you at the Iowa City 
Convention that the Carnegie Corporation does not see its 
way clear to finance the second stage of our activities. We 
had a conference with Dr. Keppel to ascertain his attitude 
toward our work. When asked if we could say that he en- 
dorsed the continuation of our movement he said that we 
could put the endorsement in stronger terms by saying that 
the Trustees of the Carnegie Corporation are fully satisfied 
with what has been done and hope and expect that it will be 
continued. He further stated that if a slight extension of 
the funds which they had granted were needed for completing 
the first stage of our work it would be furnished and we have 
since then received the additional check for $10,000. 

“*It was reported at the Iowa City Convention that the 
Presidents of the Founders Societies would recommend to 
their boards the endorsement and support of our project. 
The boards of these national engineering societies have recom- 
mended to their finance committees that appropriations be 
made approximating a total of $5,000 for 1927, and also for 
1928. Engineering Foundation has contributed $1,000 for 
each of the two years. One of our leading industries has sub- 
scribed $5,000 per year for each of two years contingent on 
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the general carrying out of the plan as projected. The Gug- 
genheim Foundation for the Promotion of Aviation has sent 
a check for $2,500. 

‘‘The Fund Committee of the Board has been augmented 
by two representatives from each of the foundation societies 
appointed by the respective societies. Engineering Founda- 
tion is acting as treasurer and its director, Mr. Flinn, and 
your Chairman have prepared with the codperation of the 
committee a letter which has been sent to a number of indus- 
trial corporations. The letters were sent out about three 
weeks ago and we are receiving replies, some asking for further 
information or for further time and others indicating that no 
funds are available. The committee will welcome your co- 
operation and assistance in bringing the matter before the 
proper officials of industrial companies or others who may 
appreciate the value of our work and be ready to contribute 
to it.’’ 

Mr. W. E. Wickenden, Director of Investigations, reported 
the work which had been accomplished and outlined the report 
which would be presented to the deans and administrative 
officers of all engineering schools on Friday. 

Forty-one applicants for membership were elected. They 
are: 

BakNES, GARNETT F., Associate Professor of Physics, A. & M. College 
of Mississippi, A. & M. College, Miss. 

Brown, FrepErIcK L., Associate Professor of Physics, University of 
Virginia, University, Va. 

Brown, Westey B., Assistant Professor of Electrical Engineering, 
Vanderbilt University, Nashville, Tenn. 

CRAWFORD, WILLIAM W., Instructor in Civil Engineering, Kansas State 
Agricultural College, Manhattan, Kans. 

Outer, Atvin S., Professor of Railway Engineering, University of 
Minnesota, Minneapolis, Minn, 

DANIEL, CHARLES M., Assistant Professor of Mechanical Engineering, 
Georgia School of Technology, Atlanta, Ga. 

DavEY, WHEELER P., Professor of Industrial Research and Physical 
Chemistry, The Pennsylvania State College, State College, Pa. 
Dotve, Rosert M., Professor of Mechanical Engineering, North Dakota 

Agricultural College, Fargo, N. D. 
Duncan, Davin C., Professor of Physics, The Pennsylvania State Col- 
lege, State College, Pa. 
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Eaton, LEon S., Associate Professor of Mechanical Engineering, Uni- 
versity of Nebraska, Lincoln, Nebr. 

Evincer, Morris I., Professor of Hydraulic and Sanitary Engineering, 
University of Nebraska, Lincoin, Nebr. 

FINNEGAN, JOSEPH B., Professor of Fire Protection Engineering, Ar- 
mour Institute of Technology, Chicago, Il. 

Fuaae@, Ray, Professor of Mechanical Engineering, A. & M. College of 
Texas, College Station, Texas. 

FoLLows, GEorGE H., Professor of Commercial Engineering, Carnegie 
Institute of Technology, Pittsburgh, Pa. 

Foster, Irvine L., Professor of Romance Languages, The Pennsylvania 
State College, State College, Pa. 

GAINES, BENJAMIN F., Assistant Professor of Mechanical Engineering, 
University of Florida, Gainesville, Fla. 

GARMAN, WARREN D., Assistant Professor of Mechanical Engineering, 
Alabama Polytechnic Institute, Auburn, Ala. 

GAUGER, ALFRED W., Director, Division of Mines and Mining Experi- 
ments, University of North Dakota, Grand Forks, N. D. 

Hart, CLARENCE A., Assistant Professor of Civil Engineering, Purdue 
University, LaFayette, Ind. 

HENDERSON, CHARLES, Assistant Professor of Experimental Engineering, 
University of Virginia, University, Va. 

HoEKE, Frep A., Engineer, General Electric Company, 866 W. Peachtree 
Avenue, Atlanta, Ga, 

HOWLAND, WakREN E., Instructor, Purdue University, LaFayette, Ind. 

KEENAN, Ernest C., Professor of Applied Mathematics, Syracuse Uni- 
versity, Syracuse, N. Y. 

Kine, GrorGE C., Professor of Mechanical Engineering Design, Purdue 
University, LaFayette, Ind. 

Lewis, Frep J., Associate Professor of Civil Engineering, Vanderbilt 
University, Nashville, Tenn. 

LinD, SAMUEL C., Director, School of Chemistry, University of Min- 
nesota, Minneapolis, Minn. 

MANDERFIELD, NicHoLas H., Assistant Professor of Metallurgy and Ore 
Dressing, Michigan College of Mines, Houghton, Mich. 

MaTHESON, Ernest G., Associate Professor of Civil Engineering, Uni- 
versity of British Columbia, Vancouver, B. C. 

MILs, GrorcE H., Instructor in Electrical Engineering, Case School of 
Applied Science, Cleveland, Ohio. 

MUELLER, GEORGE V., Instructor in Electrical Engineering, Purdue Uni- 
versity, LaFayette, Ind. 

MurpoueH, Jamzs H., Associate Professor of Civil Engineering, Texas 
Technological College, Lubbock, Texas. 

OWENS, FREDERICK W., Head, Department of Mathematics, The Penn- 

sylvania State College, State College, Pa. 
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Ries, Emit D., Associate Professor of Chemical Engineering, The Penn- 
sylvania State College, State College, Pa. 

Risine, Justus, Associate Professor of Practical Mechanics, Purdue 
University, LaFayette, Ind. 

Ross, JOHN A., Jz., Professor of Mechanical Engineering, Clarkson Col- 
lege of Technology, Potsdam, N. Y. 

Ruee, RutTH G., Reference Assistant, Library, Purdue University, 
LaFayette, Ind. 

STAFFORD, JOHN W., Instructor in Electrical Communications, Purdue 
University, LaFayette, Ind. 

Topp, Marion W., Assistant Professor of Topographical Engineering, 
Purdue University, LaFayette, Ind. 

ULLMANN, Harry M., Professor of Chemistry and Chemical Engineer- 
ing, Lehigh University, Bethlehem, Pa. 

Watters, Jack E., Director of Personnel, Schools of Engineering, 
Purdue University, LaFayette, Ind. 

WituiaMs, Cote A., Professor of Steam Engineering, Purdue Univer- 
sity, LaFayette, Ind. 

Wiucox, Guy M., Professor of Physics, Armour Institute of Technology, 
Chicago, Ill. 








